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EXECUTIVE SUMMARY

In the earls 1970's, when the Flammable Fabrics Act
standards were daveloped, flame retardant (FR) treatments were
commonly used te achieve the reguired performance of some
sleepwear, carpe:s and rugs, and mattress pads. To ensure the
durability of su:rh treatments through their useful _ife, products
are regquired to Dass flammability tests before and after
laundering or cl=zaning.

Five FFA standards incorporate the home laundering
procedures in American Association of Textile Chemisgts and

Colorists (AATCC- Test Method 124: “Appearance of Durable Press
Fabric after Rep@ated Home Launderings" (1967, 196% and 1982
versions). AATCC Test Method 124 specifies a standard phosphate-

built reference ‘letergent, laundering egquipment, and
washing/drying conditions. BAll of these specifications are
outdated. Environmental concerns eliminated phosphate-based
detergents to reduce pollution and led to energy-efficient
laundering/dryiny egquipment design and operation.

AATCC Test +Jethod 124 was revised in 1996 to accommodate
changes in deterjent formulation, washing/drying equipment, and
consumer practice. These changes were made with input from a
number of AATCC and ASTM committees and a survey of actual
consumer practicz to better reflect what is currently on the
market and used oy consumers. Other existing and international
standards review2d for updating these home laundering procedures
are also outdated or have other deficiencies.

CPSC staff =zvaluated the potential impact on current
products of updating the laundering method to AATCC 124-1996.
All known FR treated products were tested. No FR treated carpets
and mattress pads were available. The staff comparad
flammability test results of complying sleepwear fabrics (with
and without FR tweatments) after laundering by the 51d and new
AATCC methods. Only the Pyrovatex treated sleepwear was
adversely affectied by the new standard detergent. Other common
powder detergents, but not ligquids, had a similar effect.
Pyrovatex was subsequently withdrawn from the sleepwear market
(with one exceptiion). The changes in washing machihe ard dryer
operating conditdions did not appear to make a diffegence in the
flammability performance of any of the fabrics tested.
Manufacturers and testing laboratories that serve the industry
are already usirg the new AATCC 124-1996 procedures.

The staff recommends that the Commission update the FFA
standards to reference AATCC 124-199%6 with the current detergent,
laundering procedures, and equipment and issue Notires of
Proposed Rulemaking in the Federal Register for public comment.
The draft Notices for each FFA standard update the references to
applicable sections of AATCC 124-1996, “Appearance of Durable
Press Fabric after Repeated Home Launderings" to better represent
current consumer laundering practices. A 30 day effective date
is alsc recommerded.
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EXECUTIVE SUMMARY

In the early 1970's, when the Flammable Fabrics Act
standards were ceveloped, flame retardant {FR) treatments were
commonly used t¢ achieve the required performance cf some
sleepwear, carpéts and rugs, and mattress pads. Tc¢ ensure the
durability of sich treatments through their useful life, products
are required to pass flammability tests before and after
laundering or cleaning.

Five FFA standards incorporate the home laundering
procedures in Arerican Association of Textile Chemists and

Colorists (AATC() Test Method 124: ‘“Appearance of Durable Press
Fabric after Rejeated Home Launderings" (1967, 1969 and 1982
versions). AAT(C Test Method 124 specifies a standard phosphate-

built reference detergent, laundering equipment, and
washing/drying conditions. All of these specifications are
outdated. Environmental concerns eliminated phosphate-based
detergents to r¢duce pollution and led to energy-efficient
laundering/dryirg equipment design and operatiocn.

AATCC Test Method 124 was revised in 1996 to accommodate
changes in detergent formulation, washing/drying aguipment, and
consumer practice. These changes were made with input from a
number of AATCC and ASTM committees and a survey of actual
consumer practice to better reflect what is currently on the
market and used by consumers. Other existing and international
standards revieved for updating these home laundering procedures
are also outdated or have other deficiencies.

CPSC staff evaluated the potential impact on current
products of upditing the laundering method to AATCC 124-1996.
All known FR treated products were tested. No FR treated carpets
and mattress pacs were available. The staff compared
flammakility te:t results of complying sleepwear fabrics (with
and without FR :reatments) after laundering by the old and new
AATCC methods. Only the Pyrovatex treated sleepwear was
adversely affected by the new standard detergent. Other common
powder detergents, but not liquids, had a similar effect.
Pyrovatex was s.bseguently withdrawn from the sleepwear market
(with one exception). The changes in washing machine and dryer
operating conditions did not appear to make a difference in the
flammability performance of any of the fabrics tested.
Manufacturers ard testing laboratories that serve the industry
are already usirg the new AATCC 124-1996 procedures.

The staff recommends that the Commission update the FFA
standards to reference AATCC 124-1996 with the current detergent,
laundering procedures, and equipment and issue Notices of
Proposed Rulemaring in the Federal Register for puklic comment.
The draft Notices for each FFA standard update the references to
applicable sections of AATCC 124-1996, "Appearance of Durable
Press Fabric after Repeated Home Launderings' to better represent
currant consume:r laundering practices. A 30 day effective date
is also recommerded.
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MEMORANDUM
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TO : The Cimmission
Sadye E. Dunn, Secretary

Through: Jeffre¢y S. Bromme, General Counsel Mlém«WWWWA
Pamel: Gilbert, Executive Director:é:

FROM ¢ Ron Medford, Assistant Executive Director E:ﬂ4
Office of Hazard Identification and Reduction
Margaret L. Neily, Project Manager, ESME?”"
504-0208 Ext. 1293

SUBJECT: Proposed Amendments to Flammable Fabrics Act Standards®
to Replace Obsolete Standard Detergent and Update
Launde ring Procedures Required for Tests

I. JINTRODUCTIOR

This memor:ndum describes the need for updating certain
provisions of Flammable Fabrics Act (FFA) standards to ensure
that flame resistant properties of children's sleepwear, mattress
pads and carpet: are maintained during consumer use as originally
intended. The cetergent specified in these standards is no
longer available for compliance testing; and home
laundering/clear ing practices, equipment, and detergents have
changed significantly over the past twenty years. Because the
standard test cenditions are different from cleaning methods of
today, it is possible for certain products to become flammable
(as defined by the applicable test) during actual consumer use.

IX. BACKGROUND

When the FIA standards were developed, flame retardant {FR)
Lreatments were commonly used, and still are to a lesser extent,

' Laundering proicedures for 16 CFR 1610, Standard Ifor the

Flammability of Clothing Textiles, will be addressed in a
separate proceeding covering more extensive revigions.
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to achieve the required flammability performance of the various
products. To enture the durability of such treatmerts through
their useful 1if:, products are reguired to pass flemmability
tests before and after laundering or cleaning. The cleaning
procedurs must r:flect actual consumer practice so that fire
performance char:ctaeristics measured by the tests are indicative
of real life.

In the early 1370's, five FFA standards were issued
incorporating hone laundering procedures specified in the
voluntary Americin Association of Textile Chemists znd Colorists
(AATCC)? Test Method 124: “Appearance of Durable Press Fabric
after Repeated Home Launderings" (1967, 1969 and 1962 versions) .
AATCC Test Method 124 specifies a standard reference detergent,
laundering equipwtent, and washing/drying cenditions. {TaB A)

The following summarizes the FFA standards' provisions for
cleaning textile products before flammability testing:

16 CFR 1615 and ..616, Standards for the Flammabilitv of
Children's .}leepwear, reguire tests of sleepwear fabrics or
garments af'er fifty home launderings (AATCC Test Method
124-19689) .

16 CFR 1630 and 631, Standards for the Surface Flammakbility of
Carpets and Rugs, require tests of carpets and rugs treated
with a flam: retardant after ten home launderings (AATCC
Test Method 124-15%67).

An alternat ve washing procedure for wool flokati carpets
and rugs sp:cifies ten hand washings with the standard AATCC -
124 deterge it before testing.

16 CFR 1632, Staidard for the Flammability of Mattresses and
Mattress Pals, requires tests of mattress pads treated with
a flame retirdant treatment after ten home launderings
(AATCC Test Method 124-1982).

ITIX. AATCC 124 4ODIFICATIONS

AATCC updat :s Test Method 124 periodically, mecst recently in
1996, to accommoidate changes in detergent formulation,
washing/drying ejuipment, and consumer practice. Taese changes
were made with iaput from a number of AATCC and ASTH committees
cand a survey of actual consumer practice to better reflect what
is currently on :the market and used by consumers. (Tab A) For
this discussion, the "old" detergent and laundering equipment

® AATCC is a technical, scientific and educaticnal organization

that develops nacionally and internationally recognized test
methods for the neasurement of various performance
characteristics >f fibers and fabrics.




refer to Standard Reference Detergent 124 and laundaring
egquipment, respectively, specified in early versions of AATCC
Test Method 124. The term "new" refers to 1893 AATIC Standard
reference Detercent and the energy-efficient washer and dryer
models, all specified in AATCC Test Method 124-19%6.

A. Standard Reference Detergent

In the 187('s, states and cities banned phosphate detergents
to prevent pollution of rivers and other waterways. The industry
responded by gradually standardizing detergents naticonwide to
non-phosphate formulations. The phosphate-built AATCC Standard
Reference Detercgent 124, currently required by FFA standards, is
a high-phosphate powder with optical brightener, typical of
detergents sold to consumers between 1950 and 1970. It was
produced for AAKCC by a single manufacturer at the reguest of the
industry. AATCC stock of this old detergent is depleted, making
it nearly imposcible for concerned parties to conduct tests
according to the FFA standards.

The new 1993 AATCC Standard Reference Detergent is a non-
phosphate, carbcnate-built powder formulation. Also produced by
a single manufacturer, the new detergent is available from AATCC
and represents typical commercial powder formulations available
to consumers in 1933 and today. Detergent 1993 is more
concentrated then the old detergent, so less is needed for a wash
load. In addition to having a slightly larger share of the
market than liq.id detergents {with a ratio of 51/49),
nonphosphate povder detergents are more likely than liquids to
adversely affect the flammability of some FR fabrics after
laundering {(as :hown by comparative tests discussed below) .

{TAB A}

B. Laundering lguipment

The techno.ogy and design of home laundering equipment have
also evolved over the years. The standard home laundering/drying
equipment speciiied in the earlier AATCC 124 standards is no
longer manufactired. Energy efficient washers and dryers have
taken their place, and consumers typically use cold instead of
warm water rins: temperatures. Washing machines tcday have
faster agitator and epin speeds as well as a longer final spin
cycle. These changes have also been incorporated in the 1996
version of AATC(C Test Method 124,

Table 1 bel ow compares the laundering/drying cycles and
conditions spec:..fied in the earlier AATCC 124 versions with those
of the 1996 version. The changes of significance for this update
are shaded and :ligscussed later in more detail.



Table 1. AATCC TEST METHOD 124

WASH/DRY VERSIONS VERSION

CONDITIONS 1967,63, & 82 1995

Washing Machine

Cycle Normal Normal/Cotton Sturdy

Wash Water Temp. 80 + 3° C £0 + 1% C

Rinse Water Temp. 41 + 3° C Less Than 2%° C

Water Level Full 18 + 1 gal

Agitator Speed 70 + 5 spm 17% 3 2 spm

Wash Time 12 minutes 12 minutes

Spin Speed 500-510 rpm 630-660 rpm

Final 8pin Cycle 4 minutes 6 minutes

Dryer

Cycle Normal Cotton Curable

Sturdy Fress

Exhaust Temp. 140-160° F 140-160° F 140-160° ¥

Cool Down Cycle S minutes 5 minutes 10 minutes
spm = strokes or cyeles) per minute rpm = revolutions pe: minut=

IV. REVIEW OF EIISTING STANDARDS

In addition te reviewing AATCC Test Method 124--1996, the
staff reviewed ai1d analyzed thirteen other internat:@onal and
technical assoclation standards to determine if any are
appropriate for ronsideration in this proceeding. (TAB A)
Standards and test methods from AATCC, ASTM, the International
Standards QOrgani :zation, the United Kingdom, Austral:ia, Canada,
and China were llentified. Most of the test methods cculd be
used for sleepweir fabrics and mattress pads; two are specific
for carpets.

A. Sleepwear ani Mattressg Pads
All of the identified standards for fabric laundering have

significant defi:iencies. They are either based on earlier
versions of AATCT Test Method 124 (with cbsolete detergent and




equipment), require equipment not available in the J.8., or use
only water in tle laundering procedure.

B. Carpets and Rugs

The two caxipef cleaning methods evaluated (AATCC 138 and a
Canadian standaxd} use a stiff-bristle brush or paint roller,
respectively, ard two different liquid detergents (sodium
laurelsulphate ¢x sodium alkylsulphate). Since these two methods
do not involve the typical automatic washing to be updated here,
they are both ccnsidered inappropriate. The staff has no reason
to believe that the auvtomatic washing method of BATCC 224 is now
inadequate for the home laundering of FR treated carpets/rugs for
which this methcd of cleaning was previously appropriate. If new
products come or the market for which the automatic washing of
AATCC 124-1%96 is not appropriate, the standards allow the
manufacturer to apply for approval of an alternate procedure.

C. Wool Flokati Rugs

An alternate laundering procedure in the FFA carpet and rug
standards duplicates the care instructions that manufacturers
recommended (to the Federal Trade Commission] for wool flokati
rugs. FR treated flokatis wmust be labeled "Do not wash in howme
machine or dry :lean--Avoid rubbing or brushing while damp.®
With the altern:te laundering procedure, flokati rugs are washed
by hand which avoids rubbing and brushing.

The AATCC 38 method which uses the bristle brush is much
different than the current hand washing method. Because of the
required brushirg involved, this method is considered too harsh
for flckati rug:.. The Canadian method, CAN/CGSB-4.2 No. 30.2-
M80, appears more reasonable and may be appropriate for flokati
rugs. However, since there are no treated flokatis available for
testing, the method cannct be evaluated.

V. IMPACT OF UPDATED PROVISIONS

When an updat.e of a standard is contemplated, it is desirable
to determine whether the change has an effect on test results.
The old and upditted methods may produce different performance
test results (pass or fail) with the same FR treated products.
No comparison tests of this nature were available from AATCC or
others. Althoudgh the results of such comparisons would not
change the need to update the standard test method to reflect
current conditiens, they would supply information related tc the
potential impac:. of standards amendments. To identify the
possible impact of updating the FFA test methods, the staff
conducted limit:d comparison tests of the old BATCS 124 (1957,
1969, and 1982) and new AATCC 124-1996 procedures with
potentially aff:cted products.



A. Children's ESleepwear

T

1. Laboratory €

The samples of children's sleepwsar obtained for laundering
method compariscn tests included two cotton fabrics with the conly
two known FR treatments being used (organic phosphorous compound
and antimony-trioxide} and two untreated, flame resistant
polyester fabrics. FR treated cotton sleepwear represented less
than 1% of the children's sleepwear market when CPSC staff
conducted these tests. (Tab B} All fabrics met the requirements
of the children's sleepwear flammability test in their original
state {as marketed or after one laundering, as appropriate) and
after 50 launderings with the old AATCC detergent and equipment.

For comparison, the staff also determined fabric performance
after 50 launderings under a variety of conditions using a
limited number cf samples. These conditicns included those
pertinent to the changes between the old and new AATCC 124
methods as well as others of interest. (See TAB A for a detailed
discussion of the test conditions and analytical results.) Not
all fabrics were subjected to all of these laundering conditions:

1. AATCC 124-1¢96 washing machine and dryer

2. Four wash/rinse temperature conditions (variations of hot,
warm and ccld) ‘

3. Durable Press drying cycle with 10 minute ccol-down
representative of current dryer models. A 5 minute cool-
down with specified temperature ig NOT availakble on current
models. :

4. New 19293 AATCC detergent and top-selling liguid and powder
detergents commonly available to consumers today

5. Fabric softeners, washer (liguid) and dryer (sheet! types,
reported tcd have an adverse effect on FR polyester fabrics

The fabric test results after launderings indicated that the
changes in washing machine and dryer operating conditions in the
old and new versions of AATCC Test Method 124 (Tablie 1 above) do
not appear to meke a difference in the flammability performance
of the fabrics tested in the study.

The detergent type, however, was an important variable for
the phosphorous-based FR treated fabric. Pyrovatex CPnew was the
most widely usec FR treatment for cotton sleepwear. It performed
adequately except with the new AATCC detergent and common non-
phosphate powder detergents. Staff analysis. suggests the reason
for this may be the build-up on the fabric of calcium and
magnesium which are known to interfere with flame resistance. In
contrast the Pyrovatex treated fabric retained its flame
resistance when laundered with nonphosphate ligquid detergents.
The antimony-ba:zed FR fabric exhibited some specimen failurxes
which were, acccrding to laboratory chemical analyces, apparently

6
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related to prob.ems with the application of the flaime retardant
rather than the detergent and laundering conditions. {Tab B}

The FR polrester fabrics were not adversely aiffected by the
detergents. However, one polyester fabric showed reduced flame
resigtance with . the liguid fabric softener. Both liguid and
sheet fabric soitener packages contain labels stating that they
are not for use on garments labeled as flame resistant.

2. Marketplace changes

After they were notified of the CPSC study results, Ciba
Specialty Chemi :als, the producer of Pyrovatex CPnew (Pyrovatex),
conducted a mor: comprehensive evaluation of their product and
its performance under consumer use conditicns. They identified a
number of facter s that can adversely affect the flame resistance
of the light we .ght fabrics typically used in childrents
sleepwear. These include characteristics of the fabric, the
application proless, storage conditions, and consuner care
practices. 8Sinze Ciba has little or no control over these
critical factors, they withdrew Pyrovatex from sale to the
sleepwear indus:ry, with one exception’®, early this year.

{Tak C}

A major re:ailer that marketed sleepwear treated with
Pyrovatex also vithdrew its products from sale with public notice
to their custom:rs. (Tab )

3. Conclusions

With the exception of the phosphorous-based Prrovatex-
treated fabric, fabric flammability was not adversely affected
after 50 launderings under specific conditions of AATCC 124-1996.
This suggests that the updated AATCC 124 method wizh its changes
in standard detzrgent, laundering equipment, and temperature
conditions would have little, if any, impact on cursrently used
fabrics that must comply with the children's sleepwear standards.

B. Carpets and Rugse

After considerable effort, the staff was unable to locate
flame retardant treated carpets or flokati rugs for a compariscon
of current vs. updated laundering procedures and datergents. As
the market continually changes, the potential for 7R treated
carpets and rugs returning remains a possibility. The standards
need adequate provisions to insure these carpets and rugs
maintain their resistance to the spread of flame from a small
igniticn scurce. There is no reasonable alternative but to
update the laundering procedure, equipment and detz2rgent to

* A terry clot fabric over which Ciba has acceptable control.
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reflect current consumer practices, energy-efficient laundering
equipment and conmenly available detergent.

The AATCC 1::4-1%96 method is suitable for home laundering of
large and small 'R treated carpets for which laundering in a
typical automatis: washer is appropriate and required. For the
alternate hand-washing method specified for FR treated flokati
rugs, the standa:d detergent would be changed, and the quantity
{since the new diztergent is concentrated) would be reduced
proportionally £rom 1.5 to 1.1 grams/liter. (Tab A, Should
these methods be unsuitable for new carpets entering the marker,
the standard allows manufacturers to apply for approval of an
alternate launde ing method that is normally used for that type
of carpet.

C. Mattress Pad:

While the s.aff was also unable to locate flame retardant
treated mattress pads for this comparison of current and updated
laundering methods, there continues to be a consume:r demand for
products made of natural fibers such as cotton. Mattress pads
containing cottcl sometimes require FR treatment to meet the
cigarette ignition resistance requirements of the mattress
flammability stadard. The AATCC 124-1%96 method is suitable for
home laundering »f FR treated mattress pads previously produced
and would be ava _lable should these products return to the market
place.

D. Economic Issies

Amendments ipdating the laundering/cleaning procedures
referenced in th: FFA standards are not expected to have any
effect on manufa:turers, consumers or other parties. This is
vecause they are already using the AATCC 124-19%5 laundering
methed, eguipmen:, and detergent. (Tak B)

VI. CONCLUSIONS

The staff b:lieves that AATCC 124-1996 is the most relevant
and appropriate test method identified for represen:ting today'’s
home laundering >ractices in the United States. The 1593 AATCC
Standard Referente Detergent represents typical non-phosphate
powder detergents available to consumers. The detergent and the
amount used in tie alternate laundering procedure for flokati
rugs can also be updated while maintaining the appropriate
washing method. For the other FFA standards, the Normal/Cotton
Sturdy wash cycl: and the Durable Press drying cycle {(with the 10
minute cool down: are provided by typical laundering ecuipment of
today. These features reflect consumer practice andi the
collective influance of energy conservation and envirormental



protection movemants of recent years. Testing laboratcries are
already using thz AATCC 124-1396 laundering method, eguipment,
and detergent.

Draft FR no:ices for each of the affected standards are
attached in Tab 2. The proposed rules incorporate specific
sections of AATCT 124-1996, where applicable, and update other
references to that laundering method. The ¥R notices also
correct obsolete CPSC organization titles (in sleepwear standard
secticns 1615.32 and 1616.32) and a citation error in 16 CFR
1616.32(g}. 8ince the stock of o0ld standard detergent is
depleted and tes: laboratories are already using ths updated
detergent and procedures, the staff believes that a 30 day
{rather than one year) effective date would be in the public
interest.

VII. OPTIONS

1. Make no change in the standard detergent and laundering
procedares for the FFA standards.

2. Issue t1ie NPRs to make the recommended changes.

-~

VIII. RECOMMINDATION

The staff racommends that the Commission issue the Notices
of Proposed Rulenaking in the Federal Register as drafted by the
staff for a 75 day public comment period. The notices for each
FFA standard update the references to applicable secticns of
AATCC 124-1996, *Appearance of Durable Press Fabric after
Repeated Home Lainderings" to better represent current consumer
laundering practices. The effective date of the amendments would
be 30 days from :he date of promulgation.
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United States
CONSUMEE. PRODUCT SAFETY COMMISSION

Washington, D.C. 10207

MEMORANDUM

DATE: August 18, 1958

TO : Margar:t Neily, Project Manager,
Direct srate of Engineering Sciences

Through: Andrew (. Ulsamer, Ph.D., Asscociate Executive{t\éyLJ
Direct »r, Directorate of Laboratory Sciences -

Robert T. Garrett, Director, -

Divisiom of Engineering "f’
Gail S:affordFextile Technologist
Division of Engineering

FROM

o

SUBJECT: Amendil g the Laundering Provisions of the CPSC
Flamma»ility Regulations

The Americai Association of Textile Chemists and Colorists
(AATCC) laundering method specified in the children s sleepwear,
carpet/rug and mattress/mattress pad flammability requlations has
changed. The AAICC replaced its standard phosphate detergent
with a nonphosphite detergent and updated the laundry equipment
specified in the AATCC Test Method 124. These changes were made
with input from i number of AATCC and ASTM committess and a
survey of actual: consumer practice to better reflect what is
currently on the market and used by consumers. The AATCC
published these thanges in the revised version of Test Method 124
in its 1997 Techiical Manual.

The AATCC laundering method currently used by the Commission
in its flammability regulations does not reflect the changes in
the AATCC detercant and laundering equipment. In the not teo
distant future n> one will be able to conduct laundering in
accordance with the CPSC flammability regulations because the
AATCC detergent and laundering equipment currently specified are
no longer availaple. This memorandum discusses the specific
AATCC detergent and equipment changes, the AATCC'S reasons for
thesgaghanges ani the impact of these changes on the flammability
standards.

BACKGROUND

The followig flammability standards require that items of
children's sleepwear, carpets/rugs and mattress pads comply with

14



the regulations before and after laundering:

* 16 CFR 1515/1616, the Standards for the
Flammabi .ity of Children's Sleepwear;

* 16 CFR 1530/1631, the Standards for the Surface
Flammabi .ity of Carpets and Rugs;

* 16 CFR 1332, the Standard for the Flammability of
Mattressss and Mattress Pads.

The purpos: of the laundering provisions in the flammability
regulations is o determine durability of the flame resistant
properties of the products involved. The children's sleepwear
standards require testing fabric and garments as produced or
after one laund:ring (depending on the manufacturer's
instructions) ahd after 50 launderings (whether or not a flame
retardant treatwent is present). The carpet and rug standards
require, howeve:, that if a carpet or rug has a flame retardant
(FR) treatment, it must be tested as produced and after 10
launderings. Tie mattress standard also requires that FR-treated
mattress pads b2 tested as produced and after 10 launderings.

The flammasility regulations currently reference older
versions (1967, 1569 and 1982) of the AATCC Test Method 124:
"Appearance of Jurable Press Fabric after Repeated Home
Laundering." Each version offers the same choice of three
machine wash terperatures and two drying alternatives. Aall
machine washes use the AATCC standard detergent 124, the Normal
wash cycle setting and a warm water rinse. FEach flammability
standard references washing procedure 6.2(III) using a hot water

Table 1 includes the Normal washer and dryer operating conditions
specified in th: older versions of the AATCC Test Method 124,

The childran's sleepwear standards (§1615.4 (g’ [4] and
§1616.5[c] [4]) reference the AATCC Test Method 124--1969.* The
carpet and rug standards (§1630.4 [b] [1] [ii] and
§1631.4 [b] [1] [14]) reference the AATCC Test Method 124-1967,2
while the mattresss standard (§1632.5[b] [2])} references the AATCC
Test Method 124-1982.% The detergent as well as thre washing
machine and dryar operating conditions are the same in each of
the three versions of Test Method 124.

In additica to the laundering procedure speciiied in the
ARTCC Test Method 124, the carpet and rug standards ceontain an
alternate washing procedure for FR-treatad wool flokati carpets
and rugs. The alternative washing procedure (§1630.62[d]and

‘Superscript refers to references on page 8.

2
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§1631.62[d]) is .+ handwashing procedure specifying lukewarm
(41°C) wash and "inse water and 1.5 grams per liter of water of
the ARTCC standa-d detergent 124 {(as specified in ALTCC Test
Method 124-1967)

AMERICAN ASSOCTATION OF TEXTILE CHEMISTS AND COLORISTS

The America: Associlation of Textile Chemists and Colorists
(ARATCC) is an organization whose goal is to facilitate sducation,
research and comfunication within the textile industry. The
AATCC develops nationally and internationally recognized test
methods for the nmeasurement of various performance
characteristics of fibers and fabrics. It is recognized as an
authoritative soirce for test method development within the
textile industry in the United States. The BAATCC's research
committees work ontinuously to provide the textile industry with
methods to accuritely predict, measure and evaluate performance
characteristics »>f fabrics. These are consensus methods
developed with iiput from all segments of the textile and apparel
industries and are pericdically reviewed to reflect new
requirements in :esting procedures.

MODIFICATIONS TO THE AATCC TEST METHOD 124
DETERGENT

The detergeit specified in the 1967, 1969 and .982 versions
of the AATCC Tes: Method 124 is the AATCC Standard Reference
Detergent 124, a high phosphate powder with optical brightener.*
Standard Reference Detergent 124 represented the type of
detergent produc: used for home laundering in the 1960g that
contained 12-14% phosphorous.S

Envircnmental concerns over water pollution subsequently
eliminated the use of phosphate in detergent products. As a
result, the BATCC replaced its Standard Reference Detergent 124
with Standard Reference Detergent 1993 in Test Method 124-1996.
Detergent 1993 is a non-phosphate powder with optical brightener.
This carbonate kiilt powder formulation is representative of the
types of detergent products on the market in 1993. Standard
detergent 1993 is more concentrated than detergent 124 (because
it contains more of the surfactant [alkylsulfonate] , and less
will be used per wash load. Test Method 124-1996 specifies 66
grggssgg detergent 1993 whereas 90 grams of detergent 124 was
used.>*

EQUIPMENT
Energy efficient washing machines and dryers sold today have
Due

standard conditions that differ from those of older models.
to the increasingy use of cold water washes and rinses over the

3
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years, washing aachine operating conditions have changed. Modern
washing machines have faster agitator and spin speeds as well as
a longer final spin cycle. In the updated version of Test Method
124, the AATCC modified the washing machine conditions and
specified a cold water rinse (with all machine washes) to better
reflect consumer practices. Test Method 124-1996 offers a choice
of hand or machine washing, three machine wash temperatures
(4113°C [1054£5°%], 4943°C [12045°F], 60+3°C [140+5°F]), three
agitation cycles and four drying altermatives. The following
table compares -he washing and drying conditions specified for
the Normal settings (as specified in the flammability
requlations) in the 1967, 1969 and 1982 versions of BAATCC Test
Method 124 with the Normal/Cotton Sturdy washing and drying
conditions as wzll as the Durable Press drying condition
specified in th2 revised 1996 version.

Table 1. AATCC TEST METHOD 124
,Shade_gi areag are the conditions mﬁM‘(‘.‘C updated.

WASH/DRY VERSIONS VERSION
CONDITIONS | 1967,69, & 82 1996
Washing Conditi@n Normal Cotton Sturdy

60 + 3°C |

i b B e i T TR R T o A

12 minutes 12 minutes

Wash Time

o e ¢ i s E
ane
AN B R DTGV O P LUt es ;
Drying Conditior Normal Cotton Durable
Sturdy ____Press
DR IONG : '
Exhaust Temp 60-71°C 60-71°C
Cool Down Cycle 5 minutes 5 minutes Arrnten

*mpm = s rokes per minute *rom = revoluticns per minute

The only tamble dryer condition specified in the 1967, 1969
and 1982 versicns of the AATCC Test Method 124 regquires exhaust
temperatures of 60-71°C (150+10°F} and a five minu-ze ccol down
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pericd at the enli of the drying cycle. The 1996 versicn has three
tumble dryer coniitions: Cotton Sturdy, Delicate and Durable
Pregs (Permanent Press). The Cotton Sturdy and Durable Press
conditions both specify high exhaust temperatures of 60-71°C
(150£10°F}, whil: the Delicate condition specifies low exhaust
temperatures less than 60°C (<140°F). The cooling periods
specified are fise minutes for the Cotton Sturdy and Delicate
settings but 10 ninutes for the Durable Press setting. However,
clothes dryers o1 the market today, including the currently AATCC
approved electri: model, do not have a five mimute cool down
period with eithzr the Cotton Sturdy or Durable Press setting.
Even though the Jotton Sturdy drver conditions in the 1996 version
of Test Method 124 are the same as the Normal conditions in the
older versions, the Durable Press dryer conditions are actually
more practical aid appropriate. Using the Cotton Sturdy dryer
condition as sperified in Test Method 124-1996, would require
timing and stopping the cool down cycle so the test garments are
removed prowptly after five minutes. Operating the dryer for the
complete Durable Press cycle, with the 10 minute cool down period,
would represent :he dryer conditions available to and used by
consumers today.

Test Method 124 also provides a third option for the ballast
or dummy load. The 1567 and 1969 versions specified bleached
cotton sheeting as the ballast. Included in the 1982 version was
the addition of :he second option of a 50/50 polyester/cotton
bleached and mer:erized poplin (plain weave) fabric. The 199§
version includes the addition of the third option oF a 50/50
polyester/cotton plain weave fabric. The addition of this option
provides for additional flexibility in use of fabrics for ballast.

IMPACT OF DETERGENT AND EQUIPMENT CHANGES ON THE CPSC
FLAMMABILITY FEGULATIONS '

The ARTCC's supply of Standard Detergent 124 i3 now depleted
and no longer awvailable.® Energy efficient washirg machines and
dryers sold today have standard settings that diffe- from those of
older models. ILate model washing machines do not have a hot
wash/warm rinse setting, as specified in the currenr CPSC
flammability regulations. They also have faster agitator and spin
speeds as well as a longer final spin cycle; modern dryers have
longer cool down periods. As older washing machines and the
remaining stock of detergent 124 need to be replaced, it will not
be possible to acquire the equipment and detergent necessary to
conduct laundering in accordance with the CPSC flammability
requlations. Tke newer dryers while meeting the regquirements of
the current flarmability regulations, would require attended
operation if the regulations are not changed.
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COMPARATIVE TEST PROGRAM

No test daca from outside sources are available comparing the
effect of the caanges in detergent and equipment conditions on the
flammability performance of the products involved. Laboratory
Sciences staff lave conducted comparative tests to determine
whether the flammability performance of items of children's
sleepwear beforz and after laundering according to both the old
and new versions of AATCC Test Method 124 is similari®.

These studies indicated that the flame resistance of some FR
cotton fabrics is adversely affected by laundering with the new
AATCC standard onphosphate powder detergent as we.l as with
commercial nonpaosphate powder detergents. However, flame
retardant cottoa fabrics appear to retain their flame resistance
when laundered with nconphosphate liguid detergents The polyester
fabrics tested were not affected by the change in detergent. In
addition, the changes in washing machine and dryer operating
conditions did aot appear to make a difference in the flammability
performance of -hose fabrics tested in a comparison of the old and
new versions of AATCC Test Method 124.

Staff was oSriginally going to include flame retardant
mattress pads, R wool flokati carpets/rugs and machine washable
FR carpets/rugs in the test program but was unable to locate

samples.

PROPOSED AMENDMENTS TO THE LAUNDERING PROVISIONS OF THE
CPSC FLAMMABILITY REGULATIONS

The laundering provisions in the flammability regulations
should be updatad to reflect current consumer practice. The AATCC
standard phosphate detergent 124 as well as the washing machine
and dryer condi:ions specified in the older versions of the AATCC
Test Method 124 are no longer available. Other existing textile
laundering standards were evaluated™, and the best approach at
this time is to propose changing the laundering provisions in the
flammability regulations to include the updated version of the
AATCC Test Method 124. Test Method 124-1996 specifies a
nonphosphate powder detergent as well as washing machines and
dryers that typify what is on the market and used by consumers
today. In addiczion to having a slightly larger share of the
market than ligiid detergents (with a ratio of 51/49)5,
nonphosphate powvder detergents are more likely to affect the
flammability of some FR fabrics after laundering (as shown by the
LS comparative :ests).

The refereice in the laundering provisions of the children's

sleepwear (§1615.4[g) [4] and §1616.5[c] [4]), carpet/rug
(§1630.4 (b} [1] [{i] and §1631.4[b] [1] [ii]) and mattress/mattress
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pad (§1632.5[b] (2]} flammability standards should be changed to
the RATCC Test Mathod 124-1996: "Appearance of Fabrics after
Repeated Home Laindering.” The reference should be sections 8.2.2
Machine Wash and 8.3.1 (A) Tumble Dry of the AATCC “est Method
124-1996. As stated in "Alternative Washing and Drving
Conditions® of Tast Method 124, the washing conditions for Machine
Cycle, (1) Normai/Cotton Sturdy and Wash Temperatures (V) 60 + 3°¢
(140 + 5°F); as well as drying procedure (A) Tumble. iii Permanent
Press (Durable Press) should be used. All machine wash
alternatives in Test Method 124-1996 use a cold water rinse
(temperature of less than 29°C). The quantity of detergent used
per wash load should be 66+0.1 grams of the 13993 AATCC Standard
Reference Detergent as stated in Section 8.2.3 of Test Method 124-
199¢. The changss from the phosphate to the nonphosphate
detergent, from the warm water to the cold water rinse and from
the five mirmute Zo the 10 minute cool down period (usirg the
Permanent Press [Durable Press] drying conditicn) tvpify current
consumer practica.

In addition, the detergent reference in the alterrative
washing procedurzs for FR wool flokati rugs (§1630.62[d] and
§1631.62[d]) in che carpet and rug standards should be changed to
the AATCC Standard Reference Detergent 1993 as specified in AATCC
Test Method 124-1996. Because detergent 1993 ig more concentrated
than detergent 124, less detergent will be used. The cuantity of
detergent used saould be 1.1 grams per liter of water. Again, the
change in detergsnt reflects current consumer practice.

The acceptance criteria of the standards are not changed by
the proposed changes to the washing and drying procedures.

CONCLUSION

In response to the AATCC updating the detergen: and laundry
equipment in its Test Method 124, the laundering provisions of the
CPSC flammability regulations should be amended to include the
1996 version of the AATCC Test Method 124. This me-hod reflects
current consumer practices and is based on the results of the LS
detergent comparison tests and equipment evaluation as well as the
evaluation of other existing textile laundering standards.
Additional tests could be conducted if FR-treated mattress pads,
FR-treated wool flokati carpets/rugs and machine washable FR-
treated carpets/rugs are identified and located. Taese tests will
determine if chaenging to the new AATCC nonphosphate detergent
affects the flanmability performance of these products.
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MENMORANDUM

DATE: August 18, 1998

TO : Margaret Neily, Project Manager
Directurate of Engineering Sciences

Through: Andrew G. Ulsamer, Ph. D., Associate Execitive g3¥é;.f“
Director, Directorate of Laboratory Sciences =T

) < (,/
Robert T. Garrett, Director -,
Division of Engineering

FROM : Gail Staffordgéigxtile Techniologist
Division of Engineering

SUBJECT: Textil: Laundering Standards

The Commiss on needs to decide whether to amend its
flammability regialations because the laundering method referenced
in the regulatioas has changed. The laundering method currently
used by the Commission in its flammability regulations is the
American Association of Textile Chemists and Colorists {AATCC)
Test Method 124: “Appearance of Durable Press Fabr.c after
Repeated Home Lauanderings”. The 1967, 1969 and 1982 versions of
Test Method 124 are referenced in the carpet/rug, children's
sleepwear and ma:tress/mattress pad regulations respectively.

The standard phosphate detergent specified in those versions of
Test Method 124 is no longer available. Similarly, the washing
machines and dryzrs specified in the current flammability
regulations are 10 longer available. In order to better reflect
current consumer: laundering practices, the AATCC updated its Test
Method 124. The 1996 version of Test Method 124 specifies a
standard nonphosphate detergent as well as washer and dryer
conditions that represent the types of products available to
consumers today.

In order to see if any other textile laundering standards
are relevant to the Commission's flammability regulations, the
Division of Engineering (LSE) identified a number of textile
laundering standards and evaluated them. Fourteen laundering
procedures, incliading the updated 1996 version of the BAATCC Test
Method 124 were =valuated for their appropriateness for
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laundering chiliren’s sleepwear, mattress pads, flokati
carpets/rugs and machine washable carpets/rugs. 1In this
memorandum each of the international and technical association
laundering standards is identified, briefly described and
evaluated. Almdst all were found not to be relevamnt.

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS
(AATCC)

AATCC TEST METHO) 124-13 APPEARAN F_FABRICS AFTER REPEATED
BOME TAUNDERI

This test mathod evaluates the smoothness appearance of flat
fabric specimens after repeated home laundering. It offers a
choice of hand o: machine washing, three machine wash temperatures
(41+3°C, 49+3°C, 60+3°C), three agitation cycles and four drying
alternatives. Tie washing and drying conditions appropriate for
the fabrics testa:d are selected from the alternatives offered, but
the more severe Jormal or Cotton Sturdy machine setting is
considered most appropriate for evaluating appearance retention.
All machine washe2s specify a cold water rinse, while the hand wash
procedure specifies a warm water wash and rinse. The test method
recommends five -ycles using the AATCC standard 1993 nonphosphate
powder detergent.

Currently tie flammability regulaticns reference older
versions (1967, 1969 and 1982) of AATCC Test Method 124. These
older versions offer a choice of three machine wash temperatures
and two drying alternatives. All wmachine washes use the AATCC
standard phosphaze detergent 124, the Normal wash setting and a
warm water rinse. The laundering provisions in the flammability
requlations specify the hot water wash (60i3°Clalternative as well
as the Normal tumnble dry cycle with a five minute cool down
period. In order to be energy efficient, washing machines today
do not have a hc- wash/warm rinse setting, and their operating
conditions are different from older models. In Test Method 124-
1996, the Normal/Cotton Sturdy wash cycle reflects the operating
conditions of mcdern washing machines with faster agitator and
spin speeds as w2ll as a longer final spin cycle than older
models. Dryers sold today have longer cool down periods with the
Cotton Sturdy setting, 10 minutes instead of five. The updated
version of AATCC Test Method 124 better reflects current consumer
practice by specifying a standard nonphosphate powder detergent as
well as washer and er conditions that are representative of the
types of products available to and used by consumers today.
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AATCC TEST METHOD 135-1955, DIMENSTONAL CHANGES IN AUTOMATIC HOME
LAUNDERING OF WOVIIN AND KNIT FARRICS

This test me:hod determines the dimensional charges in woven
and knit fabrics rhhen subjected to repeated home laundering
procedures. Feathres specified in the standard are four machine
wash temperatures three agitation cycles and four drving
alternatives. Al . wash conditions specify a cold water rinse and
the AATCC standard nonphosphate detergent. The washing and drying
conditicns appropriate for the fabrics tested are selected from
the alternatives offered. Five cycles are recommendsad.

The standard detergent and cperating conditions for the
washing machine aid dryer are the same as BATCC Test Method 124-
189¢6.

AARTCC TEST METHOD 143-1996, APPEARANCE OF APPAREI. AND) OTHER
TEATILE END PRODUCTS AFTER KEPEATED HOME IAUNDERING

This test mechod evaluates the smoothness appearance of flat
fabric and seams, and the retention of pressed-in creages in
garments and othe: textile products after repeated home
laundering. The ~hoices for washing and drying are the same as
in AATCC Test Metaod 124-1996. Again, five cycles are recommended
using the AATCC s:andard nonphosphate detergent.

ARTCC L{Ig. INOGRAPH: = STANDARD TABORATORY PRACTICE FOR HOME LAUNDERING

FABRICS PRIOR TO FTAMMABILITY TESTING TO DIFFERENTIATE BETWEEN
DURABLE AND NON-D» LE FINISHES

Besides its zest methods, AATCC developed this moncgraph in
1991. It recommeads a standard laboratory procedure to determine
the effect of fiviz home launderings on the flammability
performance of faorics. The wash and dry procedures represent a
rigorous home lauadering. Therefore, a hot water wash/warm water
rinse using the Normal or Cotton Sturdy washer setting and a
drying cycle set on High are specified. The detergent specified
is AATCC Standard Reference Detergent 124, a high phosphate powder
detergent. A cornonly used commercial detergent is suggested as
an altermative, bat the monograph does not distinguish between
ligquid or powder.

AATCC standard detergent 124 ig no longer available. AATCC
replaced its stardard phosphate detergent with a nonphosphate
detergent in its laundering test methods, but has no: yet changed
the reference in this monograph. The washer and dryer models
specified are no longer available.
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AATCC TEST METHON 138-1995, CLEANING: WASHING OF TEXTILE FLOOR
COVERINGS

This test method simulates changes that occur in a textile
floor covering daring washing. It can be used to evaluate
permanency of finishes and other topical treatments that were
applied to the surface pile of textile floor coverirgs. Features
specified in the test method are cleaning agent, scrub brush,
extraction unit (Laboratory wringer) and drying unit {(circulating
air oven). The vleaning agent specified is a solution of sodium
laurylsulfate detergent. Each specimen is washed by hand
scrubbing, rinsed and dried. A scrub brush with stiff bristles is
used to work the cleaning solution into the pile surface of the
speclimens.

This test method is not agpropriate for those types of
carpets and rugs suitable for laundering in a home washing
machine. In add.tion, care instructions on FR wool flokati rugs
in the past indicated that rubbing or brushing while damp should
be avoided; gent..e kneading of the rug was suggestec.. The
alternate washing procedure currently specified in the carpet and
rug standards for FR treated wool flokati carpets ard rugs is a
handwashing procedure similar to the recommended care
instructions. The procedure gpecifies kneading the back of each
specimen in warm water with the AATCC standard phosphate detergent
124, and then rinsing and oven drying the specimens. The
scrubbing procedure reguired in AATCC Test Method 13:8-1995 may be
too harsh for wonl flokati rugs.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

D _2960-89, STAND; NG _TEST
USING NATURALLY SOILED FABRICS AND HOUSEHOILD APPLIANCES

This test method is used to compare the cleanirg and
whitening or brightening performance of any pair of home
laundering products or procedures. Matched loads of laundry are
compared through a series of soiling and washing cycles. Testing
is done on naturally soiled garments and household jtems typical
of the washable .tems found in the home. The washirgs are
performed using wo detergents or two laundry additives, or both.

No particular specifications are given for the washing
machine and drye:. The standard recommends any automatic washer
and clothes drye: in good working condition  Features specified
in the test method are degree of agitation, water hardness, wash
and rinse water emperatures. Ten cycles are recommended.

This test mithod is suited to the evaluation of laundry
products for the.r cleaning, whitening or brightening properties.
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It does not evaluite other performance aspects of textiles such as
permanency of flare retardant treatments.

INTERNATIONAL CRGANIZATION FOR STANDARDIZATICN (ISO)

ISO 6330: 1984, [EXTTIES -- DOMESTIC WASHING AND DRYING
PROCEDURES FOR TEXTILE TESTING

This test me:hod provides standardized domestic washing and
drying procedures for textile fabrics, garments and other textile
articles. Featurzs specified in the standard include: water
hardness, washing machines {front locading and top louding), five
machine wash tempsaratures, a warm water ringe, five drying
alternatives, two agitation cycles, three standard detergents and
ironing/pressing. No particular number of cycles are recommended,
but each cycle rejresents a single domestic wash.

All three standard detergents specified are phosphate-built,
while the washer and dryer conditions specified are not available
on current models in the United States. The ironing,/pressing
procedure may be inappropriate for children's sleepwear and
mattress pads.

150 12138, FIRST IDITION 1996, TEXTILES -- DOMESTIC ILAUNDERING
PROCEDURES FOR TEXTILE FABRICS PRIOR TO FLAMMABILITY TESTING

This test method provides standardized laundering procedures
for textile fabrizs, garments and other textile articles. It is
based on ISO 6330, but incorporates several additional specific
requirements. Features specified in this standard besides those
in ISO 6330 include: water hardness, volume of wash and rinse
water, type and gaantity of detergent, four machine wash
temperatures, two rinse water temperatures and degree of loading.
Twelve cycles are recommended.

Two standard nonphosphate powder detergents (with and without
cptical brightener) are specified, and each is mixed with a non-
chlorine bleachiny agent and bleach activator immediately before
use. Because this laundering method was designed for home
laundering equiprant available in other parts of the world, the
standard detergents may not be appropriate for use in washing
machines available in the United States. As with IS0 6330-1984,
the washer and dryer conditions specified are not available on
current models in the United States.



BRITISH STANDZRDS INSTITUTION (BSI)

BS 5651: 1989, BRITISH 3 I
PROCEDUR OR UBE IN THE ASSESSMENT OF THE EFFECT OF CLEANSING
AND WETTING ON THE FIAMMABILITY OF TEXTILE FABRICS AND ASSEMBLIES

This test nethod was amended in July 1996, and at that time
the text of "Part 5. Domestic Washing Procedures" was deleted to
be superseded by BS EN 12138 (ISO 12138). The features specified
in British European National Standard (BS EN} 12138 are the same
as ISU 12138, "iextiles -- Domestic laundering procadures for
textile fabrics prior to flammability testing®, dis~ussed above.

BS EN 26330: 1894 (ISO 6330: 1984), TEXTILES -- T
HI DREY PR R TEXTILE

This British Eurcpean National Standard (BS EN) provides
standardized domestic washing and drying procedures for textile
fabrics, garments and other textile articles. The features
specified in this standard are the same as those in ISO 6330,
discussed previcusly.

STANDARDS ASSGCIATION OF AUSTRALIA (AS)

AS 2001.5.4 ~-- 1987, METHODS QF TEST FOR TEXTILES PART &5 :
DIMENSIONAL CHAMGE -- DETERMINATION OF DIMENSIONAL THANGE ]

LAUNDERING OF TEXTILE FABRICS AND GARMENTS -- AUTOMATIC MACHINE
METHOD '

This standzrd provides standardized washing and drying
procedures for tiextile fabrics, garments and other textile
articles. It is based on ISO 6330. Except for the detergent, all
features Sgecifﬁe& in this standard are the same as in ISO 6330.
The Australian standard specifies a standard phosphate-built
detergent but allows for the use of other socaps and detergents.

CANADIAN GENERAL STANDARDS BOARD (CGSB)

CAN/OGSB-4.2 No. 58-M INE, D IONAL CHANGE IN
I ING OF TEXTIIES

This standerd provides laundering procedures for determining
dimensional charge and colorfastness of textile fabrics and
garments. The vashing and drying procedures in this standard are
based on those :n ISO 6330-1984, "Textiles -- Domestic washing and
drying procedures for textile testing". Although the IS0 standard
specifies a phogphate detergent, this standard specifies a
detergent commercially available in Canada with a law phosphate
content. One lsundering cycle is recommended. As in IS0 6330,
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the washing machine and dryer conditions specified are not
available on current models in the United States.

CAN/COGEB-4.2 No. 30.3-94, PROCEDURE FOR THE REMOVAL OF NON-
PERMANENT FLAME-RETARDANT TREATMENTS FROM TEXTILE PRODUCTS

This standard provides dry cleaning and laundering procedures
for removing non-permanent flame-retardant treatments applied to
textile products. Items are initially dry cleaned
commercially or im a coin-operated type drycleaning machine, then
washed in a domes:ic-type washing machine and dried zccording to
the care instruct.ons of the fabric or apparel manufzctursr. One
drycleaning and laundering cycle is recommended. The washing
machine and dryer are the same as those specified in CAN/OGSB-4.2
No. 58, "Colourfastness and Dimensional Change in Domestic
Laundering of Tex:ilesg”.

It is not clear whether items are washed with neutral chip
soap or detergent CAN/CGSB No. 30.3-94¢ specifies neutral chip
soap in paragraph "4. Apparatus and Reagents", but paragraph 7.
Procedure" states to wash items in accordance with CEN/CESE No.
58 which specifie; a low phosphate detergent.

CAN/CGSB-4.2 No. 30,2-M30, PROCEDURE FOR THE REMOVAL OF NON-
PERMANENT FIAME-RITARDANT TREATMENTS ON TEXTILE FLOOR COVERINGS

This standard provides a laundering procedure for removal,
prior to flammabi ity testing, of nonpermanent flame retardant
treatments applied to textile floor coverings. Features specified
in the test methcd are cleaning soluticn, roller, flat bottom
container and vacwm cleaner. This is a handwashing procedure
using a paint-typ: roller to work the cleaning solution into the
pile of the specinen which is then rinsed. The cleaning treatment
is repeated two mdre times, and then the specimen is dried at room
temperature. The standard notes that the paint-type roller is
preferred to a brish because it is easy to manipulate, and it
spreads the clean ng solution evenly through all types of carpet
pile. The cleaning agent specified is a sclution of sodium
alkylsulphate det:rgent.

This test m:thod is not appropriate for those types of
carpets and rugs suitable for laundering in a home washing
machine. For FR wool flokati rugs, the handwashing procedure
currently specifizd in the carpet and rug regulations specifies
kneading the back of each specimen in warm water with a standard
detergent. Moving a paint-type roller back and forth over the
surface of a carpzat specimen may be similar to knead:ng and
therefore an appripriate washing technique for flokati rugs.
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CHINESE NATIONAL STANDARDS {(CNS)

Staff was not able to review the two Chinese standards
identified. Contact with the American National Standsrds
Institute (ANSI) indicated that the standards are nct available in
English, only in Chinese.

CNS 13027, METHOD OF TEST FOR COIOR FASTNESS TO WASHING {MAR)
(1494 )

The title suggests that this standard contains a laundering
procedure for textile products.

CNS LS110, DIMENSIONAL STABILITY OF TEXTILE FLOOR CCVERINGS AFTER
EXPOSURE TO HEAT AND IMMERSTION IN WATER (MAR} (7061}

CNS LS11C in: probably not relevant to laundering carpets and
rugs. The title is very similar to ISO 2551-1981, "Machine-Made
Textile floor coverings - Determination of dimensioral changes due
to the effects ol varied water and heat conditions" and BS 4682:
Part 4: 1981, "British Standard Methods of test for Dimensional
stability of textile floor coverings. Part 4., Determination of
dimensional changes after immersion in water". After reviewing
the ISO and BS standards, staff determined that neither of these
standards were applicable to laundering carpets and rugs. No
cleaning agent or washing procedure is used in either procedure.

DISCUSSION

Almost all of the textile laundering standards evaluated are
not relevant to the CPSC regulatory requirements for flammability.
Twelve standards were evaluated for their relevancy to laundering
children's sleepwear, mattress pads and machine washkable carpets
and rugs. Of these, seven international standards as well as the
AATCC monograph require washing machine and dryer operating
conditions and/ocl" phosphate detergents that are outcated and not
available in the United States. Washing machines tcday have
faster agitator #nd spin speeds as well as a longer final spin
cycle, while neweér dryers have longer cool down periods.
Environmental comcerns over water pollution have eliminated the
use of phosphate in laundry detergents today. The BATCC test
methods 124, 1357and 143 are the only standards idertified that
specify a nonphogphate detergent as well as washing machines and
dryers that typiry what is on the market and used by consumers
today. The ASTM laundering method {D2960-89)is not relevant
becauie it evaluates laundry products, not performarce aspects of
textiles.

The relevanity, specifically to flokati rugs, of the two
laundering standards identified for textile floor coverings
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(carpets and rugs. is uncertain at this time. The extenr to which
gither the brush :md/or roller may destroy the pile surface of
flokati rugs would need to be evaluated. In order tc duplicate
rhe manufacturers recommended care instructions, the alternate
washing procedure for FR wool flokati rugs (specified in the
carpet and rug stimdards) uses a handwashing procedure.

Laundering p:actices can influence the flame resistant
properties of certain fabrics. The interaction of meny wvariables
such as fiber content, FR finish, detergent, water hardness,
laundry additives washing conditiong and ing methods affect
the flammability performance of certain fabrics. The interaction
of these variables is conplex, and it is difficult t¢ sort out the
effects of each vuriable on the flammability performence of
certain fabrics. One common feature among the interrational
textile laundering standards is criteria for water hardness.
Water hardness can adversely affect the flammability performance
of certain flame :-esistant fabrics depending on the type of
detergent and the FR treatment used. More information is needed
however, to deteriine the appropriateness of includirg a water
hardness criteria in the laundering provisions of the (CP3C
flanmability regu .ations.

CONCLUSION

Of the tex:ile laundering standards identified, the AATCC
Test Method 124-1396 is the method most relevant to the CPSC's
flammability regu .ations. Test Method 124-1996 best reflects
current consumer practice for home laundering of children's

sleepwear and mat ress pads. It specifies a standarc nonphosphate

detergent as well as washer and dryer conditions that are
representative of the types of products used by consumers today.

For those types of FR carpets and rugs suitable for
laundering in a home washing wachine, the most relevent laundering
method at this tire is also the updated 1996 version of the AATCC
Test Method 124. Updating the laundering procedure, equipment and
detergent would better reflect current consumer practice of
laundering washab .e carpets and rugs. In addition, the alternate
washing procedure in the carpet and rug standards for FR wool
flokati rugs is s:111 the most suitable washing method for this
type of rug. By -pdating the detergent reference to include the
AATCC standard ncaphosphate 1993 detergent, the alternate washing
procedure would b:tter reflect current consumer practice.
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United States
CONSUMER PRODUCT SAFETY COMMISSION

Washington, D.C. %0207

DATE: BAugust 19, 1998

TO : Margaret Neily, Project Manager
Directorate of Engineering Sciences

Through: Andrev' G. Ulsamer, Ph. D., Associate Execptivdp§§ﬂﬁ
Director, Directorate of Laboratory Sciences

Robert T. Garrett, Directo?@)f
Division of Engineering s

Gail ¢tafford, Textile Technologisd2§£7
Divis:on of Engineering

FROM

(2]

Shing- Bong Chen, Chemistg;.-
Divisron of Chemistry

SUBJECT: Detervent Comparison Tests

The Americ:m Association of Textile Chemists znd Colorists
(AATCC) launder:ng method specified in the children's sleepwear,
carpet/rug and pattress/mattress pad flammability regulations has
changed. The BATCC replaced its standard phosphate detergent
with a nonphosphate detergent and updated the laundry equipment
specified in the RATCC Test Method 124. These changes reflect
what is current .y on the market and used by consumers. The ARTCC
published these. changes in the revigsed version of Test Method
124-1996 in its 1997 Technical Manual. '

In contras: to detergents of the 1960-1870 pericd,
environmental concerns over water pollution have e’iminated the
use of phosgﬁat% in detergent products today.' To better
represent the type of consumer laundry detergent on the market
today, AATCC reblaced its phosphate powder detergent with a
nonphosphate powder detergent. The AATCC Standard Reference
Detergent 1993 is now the specified detergent in Test Method 124-
1996 . 1In addition, energy efficient washing machines and dryers
sold today have operating conditions that differ from those of

isuperscrint refers to references on page 22.
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older models. I the updated version of Test Method 124, the
AATCC updated th: washing machine and dryer conditions and
specified a cold water rinse to better reflect consumer
practices.??

No test datz were available on how the changes in cetergent
as well as in washers and drxyers affect the flammability of
laundered produccs. The Division of Engineering {L3E) conducted
comparative tests to determine the effect of these <harges in the
BAATCC detergent and laundry equipment on the flammasility
performance of children's sleepwear. The purpose of these tests
was to determine if any of the above changes could affect
compliance flammability test results. The Division of Chemistry
{LSC) analyzed fabric samples to determine any chemical changes
due to launderirgy. Flammability and chemical tests were also
conducted to determine the effects of commercial decergents,
fabric softeners and different wash water temperatures on
children's sleepwear flammability. This memo discusses the
results of this test program.

Staff originally plamned to include flame retardant mattress
pads, FR wool flockati carpets/rugs and machine washable FR
carpets/rugs in the test program but was unable to locate samples
to test.

BACKGROUND

The Standards for the Flammability of Children's Sleepwear,
16 CFR Parts 1615 and 1616, require testing fabric and garments
in original state (as produced or after one laundering) and after
5C launderings. The laundering method specified in each of these
requlations 1s the American Association of Textile Chemists and
Colorists (AATC(} Test Method 124-1969: "Appearance of Durable
Pregss Fabric after Repeated Home Launderings." This test method
offers a choice of three machine wash temperatures and two drying
alternatives. 211 machine washes use the BAATCC standard
detergent 124, the Normal wash cycle setting and a warm watexr
rinse. The children's sleepwear standards reference washing
procedure 6€.2(III) using a hot water (60+3°C [1403£°F]) wash
along with drying procedure 6.3.2(B) using the Normal tumble dry
setting with a :ive minute cool down period.?

Detergent 24 is a high phosphate powder with optical
brightener.* The AATCC developed Test Method 124 in 1967, and
its detergent (/.24) represented the type of washing product used
for home launde:ing at that time. Detergents contzined 12% to
14% phosphorus during the 1960-70 period.®
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METHODS
GARMENTS

The garment; tested were purchased from retailers. Flame
retardant-treated (FR) cotton garments from two mamifacturers (A
and B) were selected along with untreated polyester garments from
rwo manufacturers (C and D). The largest sizes avallable were
purchased. Nigh:gowns, pajamas and sleepers were included in the
test program.

The cotton jarments from manufacturer A were treated with a
phosphorus-based FR treatment. Two different print patterns were
feated due to a Limited supply of large sizes at the retailers.
Both print pattems were knit fabrics. The floral print fabric
weighed 7.9 oz/y¥, and the cupid print weighed 7.2 oz/vd .

The cotton jarments from manufacturer B were tireated with an
antimony trioxids FR treatment. Again, two different print
patterns were tested due to a limited supply of large sizes at
the retailers. 3oth print patterns were knit fabrics. The small
floral print fabric weighed 6.6 oz/yd?, and the larce floral
print fabric weighed 7.2 oz/yd*.

Neither of -he polyester garments were FR treated. The
polyester garmen: from manufacturer C was a floral print, brushed
¥nit fabric weigaing 2.1 oz/yd; while the polyester garment from
ramufacturer D was a fleece knit fabric weighing .5 oz/yd*. Two
solid colors of the fleece knit were tested.

DETERGENTS

Both the old phosphate and new nonphosphate ARTCC Standard
detergents were included in the test program. As specified in
AATCC Test Methed 124-1969, 90 grams of detergent 124 were used
per wash load. Because detergent 1993 is more concentrated, 66
grams were used per load as specified in AATCC Test Method 124~
1996.

Resides the AATCC Standard detergents, several commercial
nonphosphate detergents were selected for the test program. The
two top selling liquid and the three top selling powder
detergents were chosen for these studies.’ In this report the
liquid detergents are identified as numbers 1 and 2 and the
powder detergents as numbers 3, 4 and 5. The amount of detergent
Trecommended on each detergent container was used per wash load.

Table 1 incicates the laundering condition(s) each detergent
was used with.



Table 1.

LAUNDERING CONDITIONS

LAUNDERING CONDITIONS

Hot wash/Cold rnse, "New" Machines
AATCC Stancard Detergent 1993

A, B

Hot wash/Warm rinse, "Old" Machines
AATCC Stardard Detergent 124

A B C

Hot wash/Warnmn rinse, "Old” Machines
AATCC Stancard Detergent 1993

A B {

Hot wash/Warm rinse, "Old” Machines
Detergynt 1, Liquid

Hot wash/Warm rinse, "Old" Machines
Detergint 2, Liquid

Hot wash/Wamy rinse, "Old Machines
Detergent 3, Powder

Hot wash/Warmiinse, "0ld" Machines
Detergent 4, Powder

Hot wash/Warms rinse, "Old" Machines
Detergent 5, Powder

Cold wash/Cold rinse, "Old" Machines
AATCC Stansiard Detergent 1993

Warm wash/Col¢ rinse, "Old” Machines
AATCC Standard Detergent 1993

i

Hot wash/Cold inse, "Old" Machines
AATCC Stanviard Detergent 1993
Fabric Softener, Liquid

CD

e e T

Hot wash/Cold %inse. "Old" Machines
AATCC Standard Detergent 1993
Fabric Softener , Sheet

C.D
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LAUNDERING CONDIT ONS

Twelve different laundering conditions were used. One
condition used washing machines and electric dryers that meet the
specifications in the new 1936 version of AATCC Test Method 124.
For the other eleven conditions, launderings were conducted using
washing machines and electric dryers that meet the specifications
in the old 1969 ‘rersion of Test Method 124. Only germents from
the same manufacturer were included in a wash load. Each wash
Toad consisted o garments and ballast (when needed) to make
approximately a :: 1b. (1.8 kg) load. As specified in Test Method
124, the ballast was cotton sheets.

For all lawidering conditions with the 0ld machines,
garments were washed at the Ex High (full) water level washer
setting for 12 m.nutes using the Cotton/Sturdy washer setting as
specified in wasaing procedure 6.2(III) of AATCC Test Method 124-
1969 . Garments and ballast were tumble dried for approximately
25 minutes with a five minute cool down cycle using the
Cotton/Sturdy se:ting specified in drying procedure 6£.3.2(B) of
Test Method 124-.969.

Garments laindered with the new machines were washed at the
Medium/Large wat:r level setting for 12 minutes using the Heavy
Duty washer setting. These washing machine settings were used to
meet the washer sonditions specified in washing pr cedure 8.22
(1) Normal/Cotto1l Sturdy of the AATCC Test Method 1:24-1996.
GCarments and baliast were tumble dried for approximately 35
minutes with a 1) minute cool down cycle using the Permanent
Press setting sp2cified in drying procedure 8.3.1 (1) (1ii) of
Test Method 124-19926.

Four differ=nt wash/rinse settings were used for various
parts of the study: hot /warm, cold/cold, warm/cold and hot/cold.
The hot water was 60 + 3°C (140 t 5°F), and the warm water was 41
+ 3°C (105 % 5°F) as defined in AATCC Test Method 124. The cold

water was as it ~ame from the tap and ranged in temperature from
11 to 15°C (52 t> 59°F).

Fabric softszners were included in the test program because
they are common laundry additives, and because a 1933 industry
study indicated rhey may adversely affect the flammability
performance of polyester fabrics. Fabric softeners were used
with two of the laundering conditions. Both liquid and sheet
type fabric softeners were selected for the test program. A
liquid and a sheet fabric softener from the top selling
commercial brand were chosen.® The recommended amount on each
container was ussd per wash load.



Table 1 des-ribes each laundering condition amd indicates
which fabrics were subjected to each laundering condition.
The choice of test fabric for a particular laundering condition
was based in par: upon experimental findings.

FLAMMABILITY TEST METHOD

All fabric cypes were tested according to 16 CFR 1615/1616,
the Standards for the Flammability of Children's Sleepwear.® For
each test condition, multiple sets of 5 test specimens were
tested. Fabric specimens only were tested, no seams or trims.
Conditioned specimens, 3.5 X 10 in. (8.9 X 25.4 cm.!, were
suspended vertically in holders in a prescribed cabinet and
subjected to a flame along their bottom edge for 3 seconds. The
char length of each specimen was measured, and the average char
length was determined for each set of 5 specimens.

In most casss, 10 specimens were tested from a garment.
Specimens were cat in the lengthwise direction of the garments,
except where prchibited by small garment size.

Garments were tested in original state and aftzr 2% and 50
cycles for each laundering conditionm. Original staze means as
produced (before washing) or after one washing and Jdrying. In
order to get an indication of when or if changes in flame
resigtance take place, one garment was removed from each wash
load for flammakility testing after 25 cycles. The weight of the
remaining wash load was adjusted to approximately 4 1b. (1.8 kg)
by the addition of ballast.

TEST CRITERIA

The test criteria for 16 CFR 1615/1616, ths Standards
for the Flammability of Children's Sleepwear are:

1. the average char length of five specimens
camot exceed 7.0 inches (17.8 cm);

2. no incividual specimen can have a char length
of 10.0 inches (25.4 cm).
CHEMICAL TEST METHODS
Flemental Analysis of Tabrics

To determire if the flammability test results had a chemical
basis, the Divigion of Chemistry (LSC) identified the elemental
components of the fabrics. BAnalysis was performed using an
Inductively Coupiled Plasma (ICP) Spectrometer. Staff conducted
elemental analyfis on fabric samples cut from beth unlaundered
and laundered gZrments.
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While analy:ing for all elements is not practical, the eight
elements chosen ‘or analysis are based on those found to be most
prevalent in the fabrics after 50 wash cycles. For phosphorus
(p), calcium {(Ca , magnesium (Mg), aluminum (Al), z:nc (Zn),
silicon(si) and Horon(B) determinations, approximataly 0.1 gram
of fabric was we:ghed and digested with 2 ml of concentrated
nitric acid for :hree to four hours at 120°C. The digest was
then diluted with water to a 10 ml solution for ICP
determination.

ror antimons (Sb), approximately 0.05 gram of fabric was
weighed and extracted with 2 ml of 4N hydrochloric acid at room
temperature. Th: extract was diluted with water to a 50 ml
solution for ICP determination. '

The ICP mea jurements were done using a Thermal Jarrell Ash
model AutoScan 15. To quantitate Antimony, a four point (0, 10,
25, and 100 ppm) calibration curve was used and for other
elements, three point (0, 10, 25 ppm) calibration curves were
used. The efficiency of recovery of each element from the digest
was not determinad.

RESULTS

COTTON TREATED WiTH PHOSPHORUS FR (Fabric A)
Flarmmability Tests

The flammsbility test results for the FR cotton garments
from manufactures A are summarized in Tables 2 and 3. The two
print patterns aze very similar, and both are treated with a
phosphorus-containing flame retardant. Therefore, Zor this test
program the floral and the cupid print patterns were considered
to be the same fabric. In original state (before washing}, both
print patterns m2t the test criteria.

Test results for launderings done in accordance with both
the old {1969) and new (1996) procedures are summarized in Table
2. The floral print pattern tested after 50 hot/warm cycles with
detergent 124 using the old machines met the test criteria. But
when both the flpral and cupid prints were tested after 50
hot/cold cycles with detergent 1993 using the new machines, both
fabrics failed to meet the test requirements. Each of the eight
sets of specimens had average char lengths greater than 7.0
inches, and 24 iadividual specimens had 10 inch char lengths.
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Table 2.
FABRIC A - FR OOTTON
AATOC TEST METHOD 124 - OLD 1969 VERSION vs NEW 1996 VERSION

FLAMMABILITY TEST RESULTS
ﬂm@mm& FOR EACH SET OF § TEST SPECIMENS
{inches)
QLD VERSION - 1969 NEW VERSKIN - 1996
HOT WAS FWARM RINSE HOT WASHOOLD RINSE
CUPD FLORAL UPh FLORAL,
PRINT i PRINT* PRINT PRINT*
AFTER AFTER AFTER AFTER AFTER,
% %0 pal Ll 5
H CYCLES craes . eovass CYCLES CYCLES
NT NTF NT 1.0 NT

*The two fabrics are the same except for print pattem.

Solid lines separate results from different garments. Dotted lines separate results of specimen sets from the same
gamment.

NT means not tested.

Superscript is the mumber: of specimens with 10 inch char length,

Shaded areas are failures.

To determine if changing the detergent affectad flammability
performance, thre fabrics were laundered with standard detergent
1993 using the hot/warm setting of the old machines. Table 3
summarizes the detergent comparison test results. After 25 cycles
with AATCC detergent 1993, the cugéd print pattern did not meet
the test criteria. One specimen had a 10 inch char length.
Neither print pattern tested after 50 cycles with detergent 1993
met the test criteria. Each of the eight sets of specimens had
average char lengths greater than 7.0 inches, and 22 individual
specimens had 70 inch char lengths.

To see if these observations were peculiar tc the AATCC
detergent 1993, new sleepwear samples were laundered with various
commercial detergents in hot/warm cycles using the old machines.
As shown in Table 3, both print patterns tested after 25 (or 29)
and 50 cycles with both ligquid detergents met the test: criteria.
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The floral print pattern tested after 29 cyclss with powder
detergent #3, however, failed to meet the test criteria. Both
sets of specimens had average char lengths greater than 7.0
inches, and 4 iadividual specimens had 10 inch char lengths.
Again after 50 <ycles, the floral print pattern did not meet the
test criteria. Thirteen individual specimens had 1.0 inch char
lengths, while all four sets of specimens had average char
lengths greater than 7.0 inches.

After 25 cycles with powder detergent #4, the cupid print
pattern met the test criteria. However, after 50 cycles this
print pattern failed to meet the test criteria. Of the four sets
of specimens, two had average char lengths greater than 7.0
inches. Three specimens had 10 inch char lengths.

The cupid print pattern tested after 50 cycles with powder
detergent #5 also failed to meet the test criteria. All four
sets of specimens had average char lengths greater than 7.0
inches, and 12 specimens had 10 inch char lengths.

Chemical Tests

To try to cetermine why Fabric A failed the flammability
test after laundering with the AATCC standard detergent 13993 as
well as with various commercial powder detergents, the fabrics
were analyzed for the chosen eight elements. Tables 4 and 5
summarize the e emental analysis.

Table 4 lists the percent by weight of P, Mg, Ca, and Al
found to be chahged in the fabrics washed with variocus powder and
liquid detergen:s using the old machines. Although the
phosphorus contint decreased after laundering, there appeared to
be no consisten: relationship between char length znd phosphorus
concentrations .alone. The decrease in phosphorus was similar for
both the standa®d and commercial detergents. For example, the
floral print passes with the old detergent at 1.88% P and fails
with the new detergent at 1.80% P. However, all powder
detergents except AATCC standard 124 (high phosphate) resulted in
elevated concen:rations of Mg and to a lesser extent of Ca after
laundering. Th2 average of char lengths for the fabrics
increased as thp@ concentrations of Mg and Ca increased and the
concentration of P decreased. For example, powder detergent #3
gave an average' char length of 9.7 inches when the concentrations
of Mg and Ca were 0.46 and 0.94 percent by weight respectively,
and the concentration of P was 1.72%. Whereas liquid detergent
#2 gave an average char length of 2.3 inches when the
concentrations >f Mg and Ca were 0.04 and 0.27 percent by weight
respectively, wille the concentration of P was 2.05%. The case
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igs less clear foo the cupid print and liquid detergsnt # 1 where
the P concentrat .on is low but so is the Mg concentration.
Observed increases in the concentrations of these elements on the
fabrics are probably caused by the presence of Mg ard Ca in the
water. It is possible that these ions may increase flammability
in some instance’ by binding the sulfonate detergents
(surfactants) thit are more often used in powder than liquid
detergents.

Table 4.
FLEMENTAL ANALYSIS OF FABRIC A - FRQOOTTON
DETERGENT COMPARISON
HOT WASH/WARM RINSE & OLD MACHINES
AVERAGE
CHAR
WASH PASS/ LENGTH* %W SaWT % WT SLWT
FABRIC DETERGENT | CYQLES FAL Gnches) P Me Ca AL
- o | »r 22 2.50 206 038 001
sud 124 50 P 15 188 303 024 204
Floml
Print**
Det2 50 P 23 2.05 104 027 003
Jiquid
- 0 p 18 233 105 030 001
Cupid
Prnt**

Det. | 2 P 4.1 157 204 018 0.01
fiquid
Det 1 50 P 31 7 007 027 005
Hepid

Average char length of all specimens tested.
**The two fabrics are the same except for print pattemn.
Shaded areas are flarmmabil ty test failures.
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The aluminm content also increased somewhat zfter
laundering as shown in Table 4. This may result firom the deposit
of the aluminosilicate builders in the detergents. Most of the
nonphosphate powder detergents contain higher concentrations of
Al than the AATCC 124 standard phosphate powder or the liguid
detergents.

Table 5 shows Fabric A consistently failed the flammability
test after laundering with detergent 1993 using bo:th the old and
new versions of BATCC Test Method 124. The elemental data in
Table 5 continu2s to suggest that combinations of decreased P and
elevated Mg and Ca concentrations are associated with failure to
pass the flammaocility test.

Table 5.
FLENMENTAL ANALYSIS OF FABRIC A - FR COTTON
AATOC TELT METHOD 124 - OLD 1969 VERSION vs NEW 1995 VERSION

USING AATCC DETERGENT 1993
WASH | OLDINEW WASH PASY/ %WT YW %WE | %WT
FABRIC CYCLES | MACHINES RINSE FAILL P M a Al

*The two fabrics are the same except for prind pattern.
Shaded areas are flammalility test failures.
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COTTON TREATED W TH ANTIMONY TRIOXIDE FR (Fabric B)

Flammability Tests

The flammability test results for the antimony trioxide FR
cotton garments from manufacturer B are summarized in Tables 6
and 7. For thi:s test program both the small and the large floral
print patterns vere considered to be the same fabric. These
garments were lebeled "Wash Before Wearing” and so were tested
after one hot wesh/warm rinse cycle with each of the ARTCC
standard detergents using the old machines. Both print pattemns
tested after each of these laundering cycles met the test
criteria.

The test results for launderings performed in accordance
with both the o-d and new procedures of Test Method 124 are
summarized in Teble 6. The small floral print pattern met the
rest criteria atter 25 and 50 hot/warm cycles with AATCC
detergent 124 u:ing the old machines. After 50 hot/cold cycles
with detergent 993 using the new machines, the small floral
print also met the test criteria, but two of the fcur sets of the
large floral pr:nt failed. Each of these two sets of specimens
had average char lengths ecqual to 7.0 inches with four individual
specimens having 10 inch char lengths. The remaining two sets
had char length: less than seven inches but showed variation in
char lengths with this fabric.

Table 6.
FABRIC B - FR COTTON
AATOC TEST METHOD 124 - OLD 1969 VERSION vs NEW 1995 VERSION

FLAMMABILITY TEST RESULTS
f 1
AVERA 3E CHAR LENGTES (INCHES) FOR EACH SET OF § TEST SPECIMEMS
Superseript is the number of specimens with 10 inch char length.
OLD VEISKIN - 1969 "~ NEW VERSION - 1996
HOT WASEWARM RINSE HOT WASFZCOLD RINSE
DETEFGENT 124 DETERGENT 1993
LARGE FLORAL
PRINT*
AFTER AFTER
s h1]
CYCILES CYCLES
Nt |

32

53

27 : 36

*The two fabrics are the sume except for print pattern.

Soiid lines separate results:from different garments. Dotted lines separate results of specimen sets from the same
ganment.

NT means not tested.  Shided areas are failures.
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Table 7. FABRIC B - FRCOITON

AATCC DETERGENT 124 vs AATOC DETERGENT 1993

NT means not tested.  Shided areas are failures.

14

FLAMMABILITY TEST RESULTS -
AATO: TEST METHOD 124-1969 COLD MACHINES") _ HOT WASHWARM RINSE
AVHRAGE CHAR LENGTHS (INCHES) FOR EACH SET OF § TEST SPECIVENS
Superscript is the marber of specimens with 10 inch char length. -
SMALL FLORAL PRINT PATTERN® LARGE FLORAL PRINT PATTERN®
Knit 66 ozfyd Knit 12 ahd
AATCC 124 ' AATCC 1993 AATOC 124 AATOC 1993
AFTER AFTER AFTER .3 AFTER AFTER AFTER AFTER AFTER AFTER ; AFTER. AFTER AFTER
1 bt © § 1 = L) i 2 e 1 5 )
LYCLE CYCIRR CYQEs § CYGE CYCLES CYQLEsS CYOE CYCLES CYOIEs . CYOE CYUCLES CYOLES
25 14 26 1.5 18
20 20 27 15 17 26 '
20 36 15 20
20 27 16 13
29 24 NT NT 16 NT
29 nr 19
22 22 23 23
25 | 16 23 23
40 41
it 27 41
23 27
2.5 ) 21
30 29
3l 28
23 27
24 B 29
18 20
25 23
19 23
25 20
it 21
25
34
) 28 . 53
Sohd lincs Teouls Fom ditferert garments. Doh e TiNes Separate Tesults Of Specimen sets Trom the same ganmer,

*The two fabrics are the same except for print pattem.
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To determire if a change in detergent alone affected
flammability performance, the small floral print was laundered
with detercgent 1993 using the hot/warm setting of the old
wachines. Table 7 summarizes the detergent comparison test
results. The first set of specimens of the small floral print
fabric tested after 50 cycles did not meet the test criteria.
This set of specimens had an average char length greater than 7.0
inches, with one specimen having a 10 inch char length. Because
of the variatior in char lengths with these test results, staff
decided to do additional tests using the old machines and the new
1993 detergent.

In order to do the additional tests, more Fabric B
garments had to be obtained. Since only a limited number of the
small floral print garments could be located in stcores, a number
of the large flcral print garments were also purchased. Ten
additional garments of the small floral print as well as 10
garments of the large floral print were laundered. Ten garments
of the same prirt pattern were laundered together in hot/warm
cycles with detergent 1993 using the old machines. All 20
additional sets of the small floral print tested after 50 cycles
met the test criteria. However, four of the 20 sets of specimens
of the large flcral print pattern did not meet the test criteria
after S0 hot/warm cycles with detergent 1993. Two sets of
specimens had ckar lengths greater than 7.0 inches, with nine
specimens havinc 10 inch char lengths. Even though the other two
sets of specimers did not have average char lengths greater than
7.0 inches, eact set of five specimens had one specimen with a 10
inch char length. These results indicate what appears to be a
%ng;em with the application of the antimony tricxide to these

rics.

Chemical Tests

To try to dztermine why only some of the Fabric B samples
failed the flammability test after laundering with the AATCC
standard nonphosphate detergent, samples were analyzed for Sb,
Mg,Ca, and Al.

Table 8 shcws the amount of antimony (Sb) decrzases with
repeated hot wash/warm rinse cycles using the old machines.
Further, the takle shows the fabrics that failed ths flammability
tests had consicderably less than three percent by waight of
antimony, but nct all fabrics with less than three percent
antimony failed the flammability tests. Overall th2 results show
Mg,Ca and Al levels increased, as with Fabric A, after repeated
laundering with the AATCC 1993 detergent compared to the AARTCC
124 detergent. However, concentrations of these elsments do not
differ appreciatly between failing and passing specimens of
Fabric B using the 1993 detergent.
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Table 8.
FLEMENTAL ANALYSIS OF FABRIC B - FR QOTTON
AATOC DETERGENT 124 vs AATOC DETERGENT 1993
HOT WASPWAIEM RINSE & OLD MACHINES

%W | sawr W
- o NT 467 001 0.05 0.00
S, 124 1 P 518 001 006 000
St 124 25 P 351 00t 006 000
Sid. 124 50 P 283 001 0.08 001
Sorall Sid 1993 i P 535 001 009 002
Floral
P Sid 1993 25 P 374 006 016 009
Std 1993 50 P 259 035 024 013 | garent #2, back
Std 1993 50 P £v) 017 036 o1t | parment#8, spec. 72
sid 1993 50 P 299 018 02 012 | garment #4
- 0 NT 49 000 00 000
Sid 124 1 P SO8 o4t 007 000
sid 1993 i P 5,30 002 0.10 002
Large f:
Foral
Print*
std 1993 50 P 315 020 028 010 | gemente2, |
spec. 3-5
S99 | % P 249 019 021 009 | pamenm Il

*The two fabrics are the same except for print pattem.
NT means not tested for flammebility.
Shaded areas are flammability test failures:
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Both unburr ed fabric pieces and unburned portions of actual
test specimens from the same garment were analyzed. This was
done to see if tasted fabrics showed a better relat:onship to the
concentrations o elements. For example, Table 8 shows that
sarmples of unburied fabric from large floral print garwent #1
(that failed the flammability test) and test specimen 1-1 {with a
10 inch char length) gave similar concentrations of all elements.
The results for smell floral print garment #4 {that passed the
flammability tes:), however, also showed similar concentrations
of all elements.

POLYESTER (Fabrics C and D)
Flammability Tests

The flammability test results for the polyeste: garments
from manufacturers C and D are presented in Table 9.

In the original state, both Fabrics C and D mef: tke test
criteria. Fabri: C was tested before washing, while Fabxic D
(labeled "Wash Bzfore Wearing") was tested after one hot/warm
cycle with each AATCC standard detergent using the old wachines.
211 launderings ~ere done using the old machines. After 25 and
50 hot wash/warm rinse cycles each with AATCC detergents 124 and
1993, Fabric C m2t the test criteria.

To duplicat: laundry conditions likely to be used by
consumers, these fabrics were laundered in hot wash/cold rinse
cycles with fabric softeners. Liquid fabric softener was added
to each ringse cysle, and sheet fabric softener was added to each
drying cycle. After 25 and 50 cycles with both liguid and sheet
fabric softeners, Fabric C met the test criteria. Fabric D met
the test criteria after 25 cycles with the liquid softemer and
afrer 25 and 50 Tycles with the sheet softener. However, after
50 cycles with the liquid fabric softener, two of the four sets
of specimens failed to meet the test criteria. Even though the
average char length of each of these two sets of the turquoise
color specimens was less than seven inches, three specimens had
10 inch char lengths; while the two sets of pink specimens met
the test criteria.

17



Table 9.
FABRICS C&D - POLYESTER
AA’OC DETERGENT 124 vs AATOC DETERGENT 199-
AND FABRIC SOFTENERS
FLAMMARILITY TEST RESULTS

e e
AATOC TEST METHOD 124-1969 ("0LD MACHINES")
v e

-AM@MMM}M%&MWSWWR@
' Sm@k&xmcfmmswﬁﬂaknhdwh&gﬁi

AATCC AATCC
1993 1993
‘ AATOC AATCC HOTOOLD BOTOOLD
FABRIC . 24 1993 LIQUID FABRIC SHEET FABRIC
HOT/WARM BOTWARM SOFTENER SOFTENER
oricaL §
STATE | ~mx | AR AFTER AFTER AFTFR AFTER AFTER AFTER
-3 ] i et % ra % ra k.t
CYCLES CYCLES CYQLES CYCLES CYCLES CYCLES CYCLES CYTLES ‘§

Fabsic C: 49 32 13 17 38 28 35 a0+ 34

Fabric C . i . . ]

Broshed 3§ 32 29 34 41 30 13 35 12

Knit :

2.1 oziyd 40 y 34 32 27 36 u

a | 35 34 354“
y i

Fabric D 34T+ NT NI NT NT 42T 217 19T

Solid color, : ‘

Floece Kuit 3R T 37T 19P 20T
25D
23P

T——
Tom the same

* After 26 cycles. :

+*Afier one hot/wash cycle w/AATCC detergent 124.
+x% Afier one hot/wash cycle “W/AATCC detergent 1993.
T means turquoise color. P mzans pink color.

Chemical Tests

No detectable amounts of elements were found on polyester
rabrics C and D ir original state (before and/or after cne wash
cycle with each A#TCC detergent) and on Fabric C after hot /warm
cycles with detercents 124 and 1993. However, laundering with
liquid fabric softener did result in deposition of elements on both
Fabrics C and D. Table 10 shows concentrations of calcium and
magnesium were hicher on both fabrics after 25 and 50 cycles with
the liquid softener than with the sheet goftener. The effects of
these deposits on the flame resistance of the polyester fabrics
fested is not clesr since the failing Fabric D was nct very
different from the passing Fabric D. An alternate pcssibility is
that the liguid scftener itself deposited on the fabric and
affected the fleece knit fabric more than the brushec¢ knit fabric.

18
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DISCUSSION

The FR treiated cotton and polyester fabrics pessed the
flammability tests in original state and after laundering with
the old AATCC standard phosphate detergent. Comparing the old
and new versions of AATCC Test Method 124, the changes in washing
machine and dry2sr operating conditions did not appear to make a
difference in the flammability performance of the Fabrics tested.
The cotton fabric with the phosphorus-based FR treatment,
however, performed worse after laundering with the standard and
commercial nonpnosphate powder detergents than the antimony
treated fabric, This did not seem to be strictly related to loss
of FR treatment, since the loss of phosphorus was as great
overall with th= AATCC 124 phosphate detergent. The tendency of
the phosphorous FR treated fabric (Fabric A) to fail seemed to
increase as calcium and magnesium concentrations increased. Fire
retardancy in ca2llulosic fabrics is known to be adversely
affected by caloium and magnesium salts. The literature
indicates that rarbonate-built detergents generally have greater
adverse effects on phosphate-based fire retardants than
phosphate-built detergents (see footnote below) .11

Nonphogpha:e liquid detergents, that are either citrate-
built or unbuilf surfactant products®, have less of an effect on
the flammability characteristics of fabrics. With these
detergents there is less tendency towards the formation of salt
deposit build-up on fabrics during laundering.?* The cotton
fabric (Fabric ) with the phosphorus-based FR treatment passed
the flammability test after repeated laundering with nonphosphate
liquid detergents.

It is not clear why only some of the antimony trioxide FR
treated cotton failed the flammability test after repeated
laundering with the RATCC nonphosphate detergent. The failures
appear to be associated at least in part with a decrease in the
FR. While some role may be played by Ca and Mg build-up, it is
not as apparent as with the phosphorus FR treated cotton.
Quality control of the application of the FR treatment may also
be a problem. The failures with both the small floral and large

Detergents consist of surfactants and builders. The
surfactant is a detergent's basic cleaning ingredient, while the
builder helps the surfactant penetrate and loosen =oil.??
Phosphates are sxcellent builders. But because of environmental
concerns, today powder detergent substitutes for phosphates are
carbonates and aluminosilicates. The AATCC standard detergent
1993 and commerrial powder detergents contain both sodium
carbonate and aluminosilicate buillders.?
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floral print gaments indicate a problem with the arplication of
antimony trioxide to these fabrics. Most test sets passed the
flammability tes’.. Other unidentified factors may also play a
role including lecal variation in antimony concentrstion.

The brushed knit polyester fabric also passed tae
flammability tes: after launderings with both the AZTCC standard
phosphate and nonphosphate detergents. Use of a licuid fabric
softener, howeve::, caused the fleece knit polyester to fail two
of the four flamability tests. The brushed knit did not fail
with either the _iquid or sheet fabric softener tested. ‘The
liquid fabric soitener did cause an accumulation of Ca, Mg, Al
and Si, but leve.s were similar in both polyester fzbrics. Both
ligquid and sheet fabric softener packages contain lsbels stating
that they are no: for use on garments labeled as fleme resistant.

CONCLUSIONS

These tests were conducted to give an overview of various
laundering parameters that might influence the flame resistance
of children's sleepwear. Detergent is the one varizble that
these studies identify as influencing the flammability
performance of children's sleepwear. The flame resistance of
certain FR treated cotton fabrics is adversely affected by
laundering with nonphosphate powder detergents. This is shown by
the consistent lvss of flame resistance of the phosphorous FR
treated cotton fabric after repeated laundering with both the
standard AATCC and various commercial nonphosphate powder
detergents. The phosphorus FR cotton fabrics, however, retained
their flame retardancy when laundered with nonphosphate liquid
detergents. Some antimony FR treated cotton fabric test sets
also failed afte: repeated laundering with the standard AATCC
nonphosphate powller detergent, but more passed.  These results
indicate that variability in the application of the antimony FR
to this fabric, rather than laundering with the nonphosphate
detergent, affected its flammability.

The flammability performance of polyester fabrics is not
adversely affected by laundering with the AATCC nonphosphate
powder detergent. The flame resistance of scme polyester fabrics
way be reduced whien liquid fabric softener is added to the rinse

cycle.
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AATCC Test Method 124-1995

Appearance wf Fabrics after Repeated Home Laundering

aeveniged in 1867 h;swcc Comynit-
tee 1: tevised 1868, 1975, 1182,
1889 {with title :imqlal, 1992, 1146;
editorially revised 1974, 1983, 1185,
1538, 1991; reaffirmed 1873; -
rially revised and reaffirmed 1078,
1484, Simitar o 180 7768.

B ]

1. Purpose and Scope

1.} This test method is designed for
evahating the smoothness appearanc of
flat fabric specimens after repeated hame
laundering.

1.2 Any washable fabric may be eval-
uated for smoothness appearance wiing
this method.

1.3 Fabrics of any comstruction, »uch
as woven, knit and sonwoven, ma: be
evaluated according to this method.

1.4 This test method shall ot be -on-
strued to provide a standard of perform-
ance for any textile item, but ony a
standard msthod by which to evaliate
performance of the item.

2. Principle

2.1 Flat fabric specimens are subjected
to standard home laundering practicss, A
choice is provided of hand or machine
washing, alternative machine wvash
cycles and temperatures, and alternitive
drying procedures. Evaluation is per-
formed using a standard lighting and
viewing area by rating the appearance of
specimens in comparison with apprepri-
ate reference standards.

3. Terminoiogy

3.1 ballast, n.~in procedures for o
cessing or testing of textiles, materialithat
is used to bring the total weigh or
volume of the textiles to an amount §pec-
ified in the procedure.

12 dryer creases, n.—sharp folds or
lines running in any direction in a bun-
dered or dried specimen. Nore: Diryer
creases are an unintended result o re-
stricted movement of specimens in the
washer or the dryer.

3.3 durable press, adj-—having the
ability to retain substantially the iritial
shape, flat seams, pressed-in creases:and
urwrinkled appearance during use and
afier laundering or drycleaning.

3.4 undering, n—of textile n.ate-
rials, a process intended to remove soils
and/or stains by treatment (washing)-with
anr aqueous detergent solution and nor-
mally including rinsing, extracting jand
drying.

1.5 smoothness appesrance, n.—in
Jabrics, the visual impression of planirity

200

of a specimen quantified by comparison
with a set of reference standards.

4. Safety Precautions

NOTE: These safety precautions are
for information purposes only. The pre-
cautions are ancillary to the testing pro-
cedures and are not intended to be all
inclusive. It is the user's responsibility to
use saft and proper techniques in han-
dling materials in this test method. Man-
ufzcturers MUST be consulted for spe-
cific detatls such as material safety data
sheets and other manufacturer’s recome-
mendations. All OSHA standards and
rujes must also be consulted and followed.

4,1 Good laboratory practices should
be followed. Wear safety glasses in all
laboratory areas.

4.2 The 1993 AATCC Standard Refer-
ence Detergent may cause irritation. Care
shouid be taken to prevent exposure to
skin and eyes.

4.3 All chemicals should be handled
with care.

4.4 Manufacturer’s safety recommen-
dations should be followed when oper-
ating iaboratory testing equipment.

5. Uses and Limitations

5.} This test method is designed to be
used only for evaluating the appearance
of washable fabrics after repeated home
taundering.

5.2 The test procedure is designed to
reflect the capabilities of home laundry
equipment which is currently used by
consumers. In general, it is preferable to
conduct the test under relatively severe

5.3 Prints;and patterns may mask the
mussiness piesent in fabrics. The rating
process is, lﬁwcvcr, basad on the visual
appearance of specimens including swuch
effscts,

5.4 The small specimen sizes used for
fabric tests ¢ocasionally will cause wrin-
kles or creases {dryer creases) to develop
which are not considered 10 be charae-
teristic of fabric performance in use. Pre-
cautions ars given in the text of the
method to reduce the occurrence of dryer
CTeases.

5.5 The interiaboratory reproducibifity
of the results of this test method
upon mutual agreement by users of the
method on the washing and drving con-
ditions as ouvthined in section 8.1

. 6. Apparatur and Materiais

6.1 Auwtoraatic washing machine (see
121

6.2 Automatic tumble dryer (see 12.1),

6.3 Drip dry and line dry facilities.

64 A 9.5 liter (10.0 qt) pail

6.5 1993 AATCC Standard Reference
Detergent (see 12.2 and 12.8).

6.6 Ballagt of 92.0 X 920 cm (360 x
36.0 in.) hemmed picces of bleached cot-
ton sheeting {Wash load baliast tyvpz 1 or
50/ 50 polyzsier/cotton bleached zr.l roer-
cerized poplin (Wash load ballast uwpe 2),
or 50/50 polyester/cotton plain weave
{Wash load ballast type 3) (sec 12.3).

6.7 Lightiag and evaluation arca in an
otherwise darkened room using the over-
head lighting t shewn in Fig.
I (see 12.4). It has been the experience

faundering conditions. of many observers that Light reflected
| 8 ] 24,4
i -
[t djolyybyinioofes Eucpeudubuls | Fri
: 1
REPLICA | REPLICA
L O
SPECIHEN
i :
* | ’ gt 1 1 5 i Q';Q
i b 6.4+ 0.1
FRONT it 05"
) | e

Fig 1. Lighting equipment for viewing test specimens. Materials list: (2) Two 8-t Type For WV
(Cool White) preheat Rapid Start fluorescent lamps (without baffls or glass). (b) One white enamel
reflector {without baffle or glass), (c) One general type swatch moust, spring Joaded. Fabricate using
light sheet metal {22 ga} {d) One 3 in. plywood mounting board panted to match No, 2 gray chip on

AATCC Gray Scale for Staining.

AATCC Technical Manual /1997
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Fig. 2 AATCC 3-D smoothness appearance replicas.

from the side walls near 1 ¢ viewing
board can interfere with the ra ing results.
It is recommendea that the side walls be
painted matte biack (85° glose less than 3
wnits) or that blackout curtains |« mounted
on both sides of the viewiny board {0
siminate the reflective interfe ence.

6.8 Standard AATCC Thige-Dimen-
sional $moothness Appearanc : Replicas,
set of six (see Fig. 2 and 122

6.9 Steam or dry iron with tppropriate

fabric temperature settings.

6.10 Detergent (for hand wash).

6.11 Scale with at least 5.0 kg or 10.0
Ib capacity.

7. Test Specimens

7.1 Thres representative 3806 x 380
em (150 x 150 in.) fabric specimens
cut paratlel to the fabric length and width
arc prepared. Where possible, each spec-
imen should contain different groups of

Tabie [. Wash Load Ballast: Finished Fabric Specification

Yash Load Ballast  Wash Load Baflast Wash Load Ballast
Typr 1 Type 2 Type 3

Fiber Content 100% Cottn 50/50 + 3% poly/cotton  5G/50 + 3% pely/cotton
Yarns 1671 ring & ua 1671 ring spun 3012 ring spun
Fabric Construction B2 {23 %X+«3(x2) S2{x21X48{& 2 BlxX48(=2
Fabric Weight 1854 5g/r 2 185+ 5 gim? 155 + 5 g/m?

{455 + 0.1 ozfyd?) (435 £ 0.15 oz/yd?) (455 = 0.15 0z/yd?)
Pisce Size RoX¥LHm PoX¥oHem PeX%lcm

5.0 X360 in) (360X 3.0 in) (360X 3% in)
Piece Weight 13110g 13010y W0y

Tabie i Alternative Wasting and Drying Conditions {see 8.1)
Machine Cycle Wash Tersperatures Drying Procsdures
Hand, in pail () 4% = C (105 £ 58) {A) Tumble:
{1 Normal/ (V48 +: COM£5R i. Cotton Sturdy
Cotton Sturdy ii. Delicate
Vi B0x 040 £S5 iit. Permanent Press
{2) Delicate (8] Line
{3} Permaneny Press i€} Diip
{D} Screen
Tabie i, Washing ¥achine Conditions {see §.1)
Normal/Cathy

Sturdy Deileatn Permmoent Press
Water Level 18 = 1 gal W8+ 1gal B+1gal
Agitator Speed 179 £ 2 spm 119 £ 2 spm 179+ 2spm
Washing Time 12 min 8 min 10 min
Spin Spaed 545 = 15 rpa 430 £ 15 pm 43 = 15 ipm
Final Spin Cycte & min 4 tin 4 min
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lengtawise and widthwise yarns. The
specinens should be marked to indicate
the lengthwise direction. If fraying is ex-
pected in laundering, see 12.5,

B. Procedure

2.} Tabies 1], HI and IV summarize the
alternate washing and drying conditions
and settings, Additional information on
the riachine and laundering conditions
may be found in the monograph, Sran-
dardization of Home Laundry Test Con-
ditfons, eisewhere in this TECHNICAL
ManUaL.

811 It is recognized that special
cycies or features are available on current
washing machines and dryers to achieve
improved performance on certain items;
ie., gentle cycles with reduced agitation
to protect delicately constructed items.
and curable press cycles, with cool-down
or cold rinses and reduced spin speeds,
to minimize wrinkling. In evaluating ap-
pearance retention, however, the more
severe Normal or Cotton Sturdy machine
eycle is considered most appropriate. If
modi‘ications to any of the cycles (see
8.2) are used, these must be reported
the results (see Section 10%

8.2 Standard washing.

.2 1 Hand Wash—{see 12.6). Dissohe
200 =2 0.1 g of 1993 AATCC Standard
Refersnce Detergent in 7.57 £ 066 L
(2.00-£0.02 gal) of water at 41 £ 3C(105
£ 5F in a 9.5 L {10.0 qt) pail and then
add the three fabric test specimens. Wash
for 20 £ 0.! min with no twisting or
wringing. Rinse once using 757 £ 0.06 L
{2.00 £ 0.02 gal) of water at 41 £ 3C (165
+ 5F} Remove the specimens and-dry by
Procedure C, Drip (see 83.3).

8.22 Machine Wash--Use specified
water level, the selected water tempera-
ture for the washing cycle and a rinse
temperature of Jess than 29C (85F). i
this rnse temperature is not attainable,
recore. available rinse emperature.

2.2.3 Add 66 £ 0:1 g of 1993 AATCC
Standard Reference Detergent. In soft
water areas this may be reduced to avoid
sxcessive sudsing, but in that case the
amouat should be stated in the report of
test resuits.

$.2.4 Add test specimens and cnough
ballas: to make a 1.8 £ 0.06 kg (4.00 =
0.13 1) load. Set the washer for the
selectsd washing cycle and time (ses
Tables I and II). Neormal or Cotton
Sturdy is recommended. For very critical
evalustions and in arbitration, hmit the
numbsr of specimens per washer load to
those from one sampie.

8.2.5 For specimens to be dried by
Procedures A, B or D, allow washing to
procesd automatically through the final
spin ¢ycle. Remove the test specimens
immediately after the final spin cycle,
separzte tangled picces, taking care to
minimize distortion, and dry by Proce-
dure A, B or D (see Tables II and IV).
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Tabie V. Or er Conditions (see 8.1} number which most nearly represens 87
Cotton Stardy Delicate  Durabis Prect that smoothiess appearance level; sce b e
Exhaust Temperature  High ) Low High 9.6 Assign the numerical grade of the F2 :;i
86 £ 50 (150 = 0P < B0 (40P 86 £ 5C (150 = WF) replica which most nearly matches the kg -
Coot Down Time § min 5 min 10 min smoothness gppearance of the test spec. £ r:.
imen, or assign a grade midway between o
those whole-number standards which ©
Tahis V. Fabric Smoothness Grades by SA Replica Equivalents have no half-gumber standards separating {:- .
pearance of the test gpecimen warmanis it, : me
SA5 Equivatent to the SA-5 Replica. Very smooth, pressed, finished appearance. 9.7 An SA-S grade is equivalent to the Th
SA4 Eguivalent to the SA- Replics. Smooth, finished appearance, SA-S5 replica and represents the smooth- rep
SA33 Equivalent to the SA-35 Repfra. Fairly smooth but nonpressed appearance. est appeatwce, while an SA-I replics 4
SA3  Equivaient to the SA-3 Replic. Mussed, nonpressed appearance. reprEsents Very poor APPEATaIce. .
Sh2 Equivalent to the SA-2 Replica. Rumpled, obviously ”vg%nﬁed a;;mra{;f;::. 9.8 If dryer creases are present o any : {;/;f
SA-t Equivaient to the SA-1 Replics. Crumpled, creased and severely wrinkied appearance. specimmens to be evaluated, take care in the
rating the specimens. Some dryer creases Bt
.o can be disregarded {commonly called cul
8.2.6 For specimens to be dried by  cvcle of drying. “reading out™). When the grade of a gra
Procedure C, Drip Dry, remove he 8.4 Repeat the selected washing and  dryer creased specimen differs from the wh
specimens from the washer just before  drying cycles four more times or to ap  other specimens by more than one grade, 1
the water begins to drain for the fiaal agreed number of cycles. the test should be repeated with new diss
rinse cycle. Remove specimens soaking 8.5 Prior to evaluation, precondition  specimens, taking all precautions to cak
wet, : _ and then condition test specimens as di-  avoid the occurrence of dryer creases. enc
£.2.7 Washer creases. Specimens nay rected in ASTM D 1776, Conditioning sul
be in a folded or creased conformation  Textiles for Testing (see 12.7). Condition  4g. Report
after removal from the washer, Such the test specimens for a minimum of four
creases present after laundering should be hours in the standard atmosphere for tex- 10.1 Average the nine observations
straightened out prior to drying. tile testing [21 = 1C (70 + 2F) and 65  made on each test fabric (three grades on
8.3 Drying. + 205 RH], hanging cach specimen from  each of three test specimens). Report the
831 (A) Tumblk Dry. Place bec  two comners with the fabric length inver-  average to the nearest tenth of a grade.
washed load (test specimens and ballist)  tical direction to avoid distortion. This average is the unit of measure of wi
in the tumble dryer and set the tem- ' this test method. cor
perature control to generate the coryact 10.2 State washing procedure {Arabic tha
exhaust temperaturcs as specified in 9. Evalualion rumber and Eoman numeral) and drying twe
Tabie TV. For fibers that are heat sersi- procedure {cupital letter and subscript) cor
tive, lower temperatures consistent with 9.1 Three trained observers should rate {rom Table §l, as well as type of wash and
producers’ recommendations arc re-  each test specimen independently. load ballast (ssrabic number). Any devia- put
quired, and tr:ust be reported. Operate the 92 The overhead fluorescent light  tions from steted proocedures, such as use I
dryer until the total load is dry. Remove  should be the only light source for the  of a modified wash cycle, a reduced sul
the load immediately after the machne  viewing board. All other lights in the  amount of detergent or a higher than war
stops. Avoid overdrying. Static cling - room should be tumed off. usual load Imit, should be explained ary
comes a problem with overdrying, paric- 9.3 The observer is to stand directly  completely.
ularly with lightweight fabrics, becaus: it in front of the specimen 120.0 £ 3.0 cm 10.2.1 For example, smoothness ap-
prevents the specimens from tumbing (4.0 fi + 1.0 inj away from the board.  pearance grade SA-3.8 (1-IV-A(a)-2) de-
freely. It has been found that normal variations  notes 2 smoothness appearance grade of
83.2 (B) Line Dry. Hang each falric  in the height of the obscrver above and 3.8 for specizoens washed using a Nor-
specimen by two comers with the fatric  below the arbitrary 1.5 m (50 ft) eye  mal (Cotton Sturdy} cycle at 45C (120F)
length in the vertical direction. All>w  level have no significant effect on the  with Wash load ballast type 2 and tumble
specimens to hang in still air at rovm grade given dried using the Normal (Cotton Sturdy}
temperature until dry. 94 Mount the test specimen on the  cycle
8.3.3 (C) Drip Dry. Hang each diip-  viewing board as illustrated in Fig. 1,
ping wet fabric specimen by two corzrs  with the fabric jength in the vertical di-  11_ Precision and Bias
with the fabric length in the vertical di-  rection. Place the most similar three-di-
rection. Allow specimens 1o hang in 11l mensional plastic replicas on cach side 111 Interleboratory tests—Tests were
air at room temperature until dry. of the test specimen to facilitate com-  conducted in 1980 with cight laboratories
834 (D) Screen Dry. Spread eich  parative rating. evaluating four fubrics under washing
specimen on a horizontal screen or £ 27- 9.5 Although the 3-D Smoothness Ap-  and drying conditions I-III-A and -IV-A
forated surface, removing wrinkles st pearance (SA) replicas were cast from  of AATCC Method 124, The analysis of
not distorting or stretching the speciman.  woven fabrics, it is that these  variance techaique was judged not to be
Allow the specimen to dry in still air at  wrinkled surfaces do not duplicate all applicable to chis data set because its dis-
room te; 3 _ possibilities of fabric surfaces. The re-  tribution was not normal, and because of
8.3.5 Dryer creases. If specimens wre  plicas are to be used as guides which the limited and discontinuous scale of
folded or creased after any drying cyzle  represent various levels of fabric smooth-  replica grades. The data were analyzed by
but the last, they should be rewet andan  ness or freedom from wrinkles. The ob-  calculating expected laboratory test =
attempt should be made to remove he  server should mentally integrate degree sults from the distribution of individual
creases prior 1o additional washing znd  and frequency of wrinkles in the speci-  specimen grades. This analysis has been
drving. No attempt to remove wrinkies men to determine a level of smoothness  deposited for reference in the RA6!
or creases should be made after the fith  that can be identified with the SA replica  committee files.
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11.2 Obhserver repeatabilii —From
the data it was determined that -ingle ob-
servers rated three specimens o the fol-
lowing frequency:

3 specimens to same

PEDlCR vaee e areaeae .55
7 ipecimens to same replica

anc one different ... oo . .040

3 specimens differeat ...... 005
Only rarely did the separation in speci-
men grades exceed the next repdica step.
This is indicative of the high -jegres of
repeatability in  observer riting of
smoothness appearance,

11.3 Laboratory test resudt di: eribution
(Withirvlaboratory repeaiability }-From
the observed grade distribution a distri-
bution of laboratory test resuitc was cal-
culated for each replica level with hall
grades included. Precision «ver the
whoz SA replica range was imoaroved.

11,4 Precision—From the frequency
disribution of laboratory test esults, a
calculation was made of the critwal differ-
ence, D, between two faboratoty test re-

cults. With faboratories at the seme level.

Critical Confid:nce
Difference Levi
D>017 P={:95
D=025 P=(¥

When two or more laboratorie wish to
compare test results, it is recor ynended
that laboratory level be established be-
wween them prior to comnenging test
comparisons. Fabrics of know:. history
and performance may be used for this
purpose.

Differences between laboratony test re-
suits {on the same fabric, under b same
washing and drying conditions) squal to
or greater than a quarter replica unit are
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statistically significant at P = 0.99. A
difference of this magnitude or greater
suggests a difference in laboratory levels
and indicates the need for laboratory
level comparisons.

11.5 Bias—The true value of smooth-
ness appearance in durable press fabrics
after repeated home launderings can be
defined only in terms of a test method.
There is no independent method for de-
termining the true value. As an estimate
of this property, this test method bas no
known bias,

12. Noles

12.1 Contact AATCC, P.O. Box 12215,
Research Triangle Park NC 27109 el 919/
S40.8141; fax: 919/549-8933, for model
number(s) and source(s) of approved
washer(s) and dryer(s). Any other washer or
deyer which is known to give comparable re-
sults can be wsed. Washing machine condi-
tions given in Table 11 represent the actual
speeds and times available on the current spec-
ified model{s). Other washers can vary in one
or more of these settings. Dryer machine con-
ditions given in Table IV represent the acrual
ternperatures and cool-down times available
on the curment specified model(s). Other drvers
can vary in one or more of these set-

tings.

122 Available from AATCC, P.O. Box
12215, Research Triangle Park NC 27709; 1l
919/54%-3141; fax: $19/549-8933, For farther
information on detergent selecuon see the
monograph, AATCC Standard Reference
Detergent 124 and Lavnedry Detergents in Gerr
eral, eisewhere in this TECHNICAL MANUAL

12.3 Ballast are available from Testfabrics
Ine, PO. Box 420, Middiesex NJ 08846, tel:
D0F/460-8446; fax: 508/469-1147; and Textile
Innovators Corp., P.O. Box §, Windsor NC
TR ek §197794-9703; fax: 91977945704,
Ballast fabrics should conform to specfica-
tions in Table L

12.4 “The use of 8-foot fixtures for viewing
laundeied specimens is specified in this
method. 1t i recognized, however, that physi-
cal limftations in certain laboratories will pre-
vent the use of 8-foot fixtures. In those situ-
ations, «-foot Hghts may be used but replicas
identified as SA4, SA-3 and SA-l should
always be piaced on the left side of the view-
ing board ss the board is viewed from the
front, Replicas identified as SA-5, SA-3.5 anc
SA-2 should abways be placed on the viewing
board te the right side as the board is viewsd
from the: front,

125 T excessive fraying occurs in laun-
dering, specimen cdges should be pinked,
slashed ot stitched &s appropriate. If edges of
laundered specimens appear distorted, clip as
necessary before evaluating.

12.6 Like other hand wash procedures, this
proceduce has mherent Hmitations; e.g., hm-
ited reproducibility of the type of action in-
voived due to the human element.

[L7 ASTM standards are available {rom
ASTM, 100 Barr Harbor Dr., West Consho-
hocken PA IS428; tel 61078325500, fax.
610/832,9555.

128 The AATCC Technical Center con-
ducted & study 7o compare the 1993 AATCC
Standand Reference Detergent, AATCC Stan-
dard Re‘erence Detergent 124 and two differ-
ent types of fabrcs {(cwrrent and proposed) to
be used as baliast, under the following test
conditions:

Machine cycdder  (1)—Normal/Cotton Sturdy

Washing Temp:  (¥}—80 = 3C (140 £ 5B)

Drying Procedure:  {A)i—Tumble dry, cotton
sturdy cycle

White Twill (1004 cotton)

Beige Twill (1005 cowon}

Grey Pophin {1009 cotton}

Riue Twill (50/50 poly/
conon}

Fabrics tasted:

No significant differences were found in the
results using either detergent or ballast load
fabrics.
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United Statts
ConsuMiR PrRODUCT Sarery COMMISSION
Washington  D.C. 10207

MEMORANDUM

DATE: February 19. 1857

TC Margazet L. Neily, ES

pProject Manager, Wearing Bpparel

o

Through: Warrer J. Prunellsa, Associafe Executive Cirector
for Bconomic analysis

FROM : Terrarce R. Karels, EC "I
SUBJECT: FR-tre ated Cotton Children's Sleepwear

This is in response Lo your request of February 7. 1997,
asking that we trovide an estimate of the share of the children's
sleepwear markel accounted for by cotton sleepwear which has been
rreated with a :lame retardant (FR] chemical .

We have cortacted fFour industry sources, each of whom
indicated that such garments represent an insignificant share of
the overall chi dren's sleepweal market:

e Allison Uolf, a spokesperson for the Americen Apparel
Manufacturers Association {ABMA} , reported that there has been
some discussion (by manufacturers) of the potential market for
such garments, Jwat that the current share was "nil." The AAMA
was not aware o any apparel manufacturer currently marketing
such & product.

s Kay Vil .a, Assistant Director of the American Textile
Manufacturers Institute stated that the largest domestic supplier
of FR fabric is Western Wwestex, and that firm would be aware of
the overall demand for such fabric treatments.

e William 3aitinger of Westex reported that the demand for
Fr-treated fabr.c for children's sleepwear is “"practically
nothing, " and nsertainly less that one percent” of the total
market .

s Dr. John Michener of the Milliken Research Corporation
degcribed the damand for Fr-treated cotton fabric Jor children's
asleepwear as tpothing, less than one percent of the total.”




Linited States
Consumer Probuct SareTy CoMMISSION
Washingten D.C. 20207

MEMORANDUM
DATE: Augus: 10, 1998

Margaret L. Neily, ESME
Project Manager, Wearing Apparel

TO

e

Through: Warrer J. prunella, Associate Executive Director
for Economic Analysis

FROM . Terrarce R. Karels, EconoLic Analysis TR¥-

SUBJECT: amendrents to FFA Standards

the Commission is considering amendments to cthe standards
issued under the rlammable Fabrics Act (FFA) for children's
sleepwear, caxpéts and rugs, and mattresses and mattress pads
{CFR 1615,1616,2630,1631, and 1632). The proposed amendments
would address tle laundering requirements for fabrics that use
flame retardant chemicals in order to comply with the
regulations. Re¢peated jaunderings are used to determine whether

the fabrics wou. d maintain their flame resigtance in normal use.

The amendmsnts are not expected to have any effect on
manufacturers, vonsumers or other parties. This is because the
proposed changes are intended to bring standards promulgated in
the 1970s into conformance with current practices. Independent
resting laboratories report that they currently use the
reguirements of the proposed amendments.

Detergents

The propos:l would modify the specified vgtancard reference’
laundry detergent used to measure test fabric compliance to the
flammability standards. The original testing reguirements
gspecified the une of a reference detergent containing phosphates.
The sale of detergents containing phosphates is parned by many
gtate and local ordinances to reduce water polluticn. In 1993,
the American Asisociation of Textile chemiste and Colorists
(AATCC, a techni.cal, scientific, and educational organization for
the textile indastry) developed a new non-phosphate tgtandard
reference® deteigent. Independent testing laboratories report
that it is currznt industry practice Lo test with this new non-
phosphate deterjgent. In fact, the AATCC reports that its stock of
the old reference detergent is depleted; thus, it .s nearly
impossible for sanufacturers and others to test to the existing
standards under the FFA.




gince the asendments regarding the type of detergents
reflect that which is now being used in compliance testing, there
would be no effect to rhe detergent itself or to the fabrics
being tested. Tie modification of the detergent formulation is
not expected to sesult in either costs or penefits to soclety;
however, it woulc update che standard to reflect the type of
detergent curren: ly available to COonsSumars.

Laundry Equipment

The amendme:ts also propose changes in the rinse water
temperature, agitator and spin speed, and the duration of spin.
These changes reflect changes in home laundering egquipment over
the years. The  tandard home laundering equipment reflected in
rhe s-andards is no longer manufactured.

The launder, ng methods referenced in +he FFA standards were
earlier versions of AATCC Test Method 124. The proposed
amendments regarwing laundry eguipment are identical to those
specified in AATUC Test Method 124-96, the most recently updated
version.

The proposedl amendments regarding water temper:tura, speeds,
and duration of uycles are identical to those to which fabrics
are currently tested. Thus, +here would be no effect on the
rypes of eguipment needed or fabrics tested. These proposals are
not expected to egult in any costs Or penefits to soclety, but
would result in ‘ests which more closely resemble consumer use.

small Entities

The Regulatory Flexibility Act (RFA) requires that the
Commission congider whether a proposed rule would have a
significant effext on a substantial number of small entities,
including small Husinesses. However, since the proposals merely
codify existing ndustry testing practices, the proposed
amendments are epected to have no effect on small entities.

consequentl s, staff estimates that the proposed amendments
will have no ecoiomic congeguences to any manufacturer, or other
entity, large or small.

Envirommental Imnact

The Nationa. Environmental policy Act requires that the
Commission consider the potential impact to the env.ronment as a
result of a propassed rule. Since this proposal continues current
industry practicss without any additional requirements, the
proposed rule wo:1ld have no significant impact on the
environment. The amendments are not expected to have a
significant effezt on production processes Or on the types or
amounts of materials used in production or packaging. It will
not render existing inventories unsalable or require destruction
of existing prodicts.
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